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ways  Experiment  Station  reference  soil  (WRS) ,  a  Tunica  Silt,  at  the  200-ug/g  treatSMnt  level. 
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bloassay,  l.e.  iMediately  after  treatment  and  20  days  and  65  days  after  treatment,  indicated 
a  rapid  decrease  in  concentrations  of  TNT  in  the  WRS  soil.  TNT  decreased  rapidly  from  the 
time  of  treatment  to  the  first  sampling.  Some  of  the  loss  of  TNT  Is  attributable  to  the 
production  of  4ADNT  and  2ADNT,  but  accumulation  of  these  products  did  not  account  for  all  of 
the  loss.  It  is  likely  thst  volatilisation  occurred  during  treatment  and  for  some  time  after 
treatment.  Between  the  first  and  second  sampling  times,  TNT  concentrations  decreased  in  the 
clay  as  well  as  in  the  WRS.  Volatilisation  and  soil  sorption  may  account  for  these  results. 

A  decrease  was  also  evident  between  the  second  and  third  sampling  times,  but  It  was  rela¬ 
tively  small  and  statistically  significant  in  the  highest  TNT  treatments  only.  Soil  concen¬ 
trations  of  4ADNT  and  2ADNT  rarely  exceeded  20  ug/g  of  soil. 
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EFFECTS  OP  SOIL  pH  AND  TREATMENT  LEVEL  ON  PERSISTENCE  AND 
PLANT  UPTAKE  OF  2, A, 6-TRINITROTOLUENE 


PART  I ;  INTRODUCTION 

Background 

1.  Prior  to  1968,  2,4,6-trlnttrotoluene  (TNT),  a  primary  bursting 
charge  for  US  Army  ammunition,  was  manufactured  by  a  batch  process  that  pro¬ 
duced  excessive  volumes  of  waste  effluents  which,  along  with  wash  water  from 
munitions  loading,  were  discharged  directly  Into  local  streams  or  settling 
lagoons.  In  1968  the  Department  of  the  Army  adopted  a  modified  manufacturing 
process,  the  continuous  flow  method,  that  more  completely  used  raw  materials 
and  produced  less  wastes  (Nay,  Randall,  and  King  1974;  Lelbel  et  al.  1978). 
Even  though  the  new  process  was  more  efficient,  waste  effluents  still  con¬ 
tained  as  much  as  50  to  100  ppm  TNT  (Traxler  1974).  In  the  1970s,  concern  for 
environmental  quality  prompted  a  series  of  aquatic  field  surveys  of  streams 
that  had  received  ammunition  wastes  (Fox  et  al.  1975,  Weltzel  et  al.  1975, 
Jerger  et  al.  1976,  Sanockl  et  al.  1976,  Stllwell  et  al.  1976,  Sullivan  et  al. 
1977,  Putnam  et  al.  1979).  A  loss  of  biological  communities  downstream  from 
discharges  was  confirmed.  However,  TNT  could  not  be  implicated  exclusively 
since  its  degradation  products  and  other  contaminants  were  also  present. 

2.  The  aquatic  surveys  were  limited  to  water  quality,  fauna,  and  algae. 
Uptake  by  aquatic  macrophytes  was  not  examined.  It  Is  possible  that  TNT  and 
its  degradation  products  may  be  taken  up  by  plants,  enter  the  food  chain,  and 
accumulate  In  animals,  where  their  toxic  effects,  like  those  of  many  pesti¬ 
cides,  may  be  magnified.  A  study  by  Schott  and  Worthley  (1974)  demonstrated 
depressed  growth  of  the  aquatic  plant  duckweed  {Lerrma  perpueilla)  In  hydro¬ 
ponic  cultures  containing  1.0  ppm  TNT.  Depression  of  yields  In  ryegrass  by 
TNT  has  been  cited  by  Palazzo  and  Leggett  (1983). 

3.  Hydroponic  studies  conducted  by  Palazzo  et  al.  (1985)  and  Palazzo 
and  Leggett  (1986).  showed  that  plant  uptake  of  TNT  occurs.  In  these  hydro¬ 
ponic  studies,  two  degradation  products  of  TNT,  4-amlnc-2,6-dinltrotoluene 
(4ADNT)  and  2-amlno-4,6-dlnltrotoluene  (2ADNT) ,  were  found  In  the  plant. 

Plant  uptake  of  these  compounds  from  soils  can  be  expected  to  be  less  than 
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uptake  front  solution  because  of  adsorption  of  TNT  and  degradation  products 
onto  soli  particles.  Adsorption  of  TNT  Is  highly  correlcted  with  cation 
exchange  capacity,  extractable  iron,  clay  content,  and  percent  organic  carbon 
In  the  soil  (Pennington  1987) .  Soils  high  In  these  factors  may  exhibit  lim¬ 
ited  bloavallablllty  of  TNT  and  Its  degradation  products. 

4.  The  US  Army  Biomedical  Research  and  Development  Laboratory  (USABRDL) 
sponsored  an  evaluation  of  the  behavior  of  TNT  In  terrestrial  and  aquatic 
systems  as  part  of  an  Environmental  Quality  Technology  research  effort.  Since 
no  data  were  available  with  which  to  assess  uptake  of  TNT  from  soils  by  common 
plant  species,  the  plant  bloassays  described  In  this  report  were  conducted. 

The  eventual  goal  of  the  USABRDL  effort  Is  to  develop  an  overall  model  to 
predict  movement  of  polar  organic  compounds  within  and  between  various 
compartments  of  the  environment. 


Objectives 


S.  Objectives  of  the  study  were  the  following: 

a.  To  determine  the  precision  and  accuracy  of  soil  extraction 
procedures. 

b.  To  quantify  soil  concentrations  of  TNT.  4ADNT.  and  2ADNT  during 

~  the  plant  uptake  study  in  order  to  assess  availability  of  the 

three  compounds  to  the  plant. 

£.  To  determine  effects  of  soil  pH  on  plant  uptake  of  TNT.  4ADNT. 
and  2ADNT. 

d.  To  determine  effects  of  TNT  treatment  levels  on  plant  uptake  of 
TNT.  4ADNT,  and  2ADNT. 

e.  To  determine  effects  of  TNT  treatment  levels  on  plant  yield  In 
Cyperue  eeculentue^ 
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PART  II;  METHODS  AND  MATERIALS 


Initial  Study 


Soli  collection  and  preparation 

6.  Three  soils  were  used  in  the  USABRDL  study:  (a)  a  Tunica  Silt 
designated  US  Army  Engineer  Waterways  Experiment  Station  (WES)  reference  soil 
(WRS) ,  (b)  a  Tunica  Silt  referred  to  as  "silt,"  and  (c)  a  Sharkey  Clay 
referred  to  as  "clay."  The  WRS  was  collected  from  a  previously  selected  site 
within  the  WES  installation,  while  the  silt  and  clay  were  collected  at  Yokena, 
MS.  All  soils  were  taken  from  areas  free  from  direct  application  and  believed 
to  be  free  from  indirect  application  of  pesticides,  fertilizers,  and  other 
contaminants  for  at  least  5  years  before  collection. 

7.  The  soils  were  placed  into  1.2-  by  1.8-  by  0.15-m  drying  flats  and 
were  mixed  dally  to  facilitate  drying.  Any  debris,  such  as  leaves  and  twigs, 
was  removed  as  the  soils  dried.  After  air-drying,  each  soil  was  ground  in  a 
Kelly  Duplex  grinder  (The  Duplex  Mill  and  Manufacturing  Company,  Springfield, 
OH)  to  pass  a  2-mm  stainless  steel  screen;  it  was  remixed  before  being  stored 
in  steel  drums.  Soils  were  mixed  each  time  several  shovelfuls  were  placed 
into  the  drums  in  order  to  maintain  a  homogeneous  mixture.  Four  2S0-ml  bot¬ 
tles  of  soil  were  taken  from  each  batch  for  chemical  and  physical  analyses. 

Physical  and  chemical 
characterization  of  test  soils 

8.  Particle  size.  Particle  size  was  determined  on  air-dried  soils  in 
four  replicates  using  the  method  of  Day  (1956)  as  modified  by  Patrick  (1958). 
The  method  determines  the  percentage  of  three  sire  fractions  in  the  soil: 
sand  (2  mm-  to  50-v/m  diam)  ,  silt  (50-  to  2-iin  dlam)  ,  and  clay  (<2-ym  dlam). 

9.  pH.  Four  10-g  samples  of  each  test  soil  on  an  oven-dried  weight 
(ODW)  basis  were  weighed  to  the  nearest  0.1  g  in  50-ml  glass  beakers.  The 
soil  samples  were  mixed  with  20  ml  of  reverse  osmosis  (RO)  water  until  all  dry 
particles  were  thoroughly  wet.  The  resulting  suspension  was  stirred  with  a 
magnetic  stirrer  for  1  min  every  15  min  until  a  total  of  45  min  had  passed. 

The  pH  of  the  suspension  was  then  determined  by  means  of  a  glass  and  reference 
calomel  electrode  on  a  Beckman  Model  SS-3  pH  meter  (Beckman  Instruments  Inc., 
Fullerton,  CA) .  The  lime  requirement  of  each  soil  was  determined  by  the 
method  of  Allison  and  Moodie  (1965). 
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10.  Cation  exchange  capacity.  Cation  exchange  capacity  (CEC)  wa»: 
determined  In  four  replicates  using  the  ammonium  saturation  method  of 
Schollenberger  and  Simon  (1945). 

11.  Electrical  conductivity.  Electrical  conductivity  (EC)  wai'  deter¬ 
mined  In  four  replicates  on  extracts  of  saturated  pastes  made  from  soils  using 
the  method  of  Rhoades  (1982).  The  conductivity  meter  was  a  Model  31  ISI 
(Yellow  Springs  Instrument  Company,  Yellow  Springs,  OH). 

Soil  treatment 

12.  Fertilization.  Experimental  units  (EUs)  were  formed  by  weighing 
6.12  kg  of  soil  (ODW)  into  each  of  36  7.6-i  Bain-Marie  pots  (Tuur  replicates 
per  treatment).  Soil  from  each  EU  was  transferred  to  a  flat  plastic  pan  for 
the  addition  of  fertilizer  and  treatment  compound.  Fertilization  was  at  the 
rate  of  56-kg  nitrogen  (N) ,  28-kg  phosphorus  (P) ,  and  28-kg  potassium  (K)  per 
hectare  using  reagent  grade  chemicals  (M  as  ammonium  sulfate,  P  as  sodium 
phosphate,  and  K  as  potassium  chloride,  respectively).  Fertilization  assured 
adequate  nutrition  for  plant  growth. 

13.  Liming.  The  WRS  and  clay  required  addition  of  calcium  carbonate  to 
raise  the  pH  to  7.0,  which  is  the  pH  recommended  in  the  WES  plant  bloassay 
procedure.  The  pH  of  the  silt  was  above  7.0  and  therefore  did  not  require 
addition  of  calcium  carbonate.  The  lime  requirement  of  an  acid  soli  is  the 
amount  of  calcium  hydroxide  or  other  base  required  to  neutralize  the  acidity 
(both  dissociated  and  undlssoclated)  from  an  initial  acid  condition  to  a 
selected  less  acid  condition  (McLean  1982).  In  most  cases,  the  pH  to  which 
the  soil  should  be  brought  Is  associated  with  favorable  plant  growth  (usually 
considered  to  be  6.5  to  7.0).  The  WES  plant  bloassay  procedure  (Folsom  and 
Lee  1981)  was  developed  to  Investigate  contaminant  uptake  under  flooded  and 
upland  conditions  at  pH  7.0  or  slightly  less.  Therefore,  test  soils  were 
brought  to  pH  7  prior  to  the  plant  bloassays. 

14.  TNT  treatment.  Soil  treatment  levels  of  TNT  (Eastman  Kodak,  Inc., 
Rochester,  NY)  were  20  and  40  ug  TNT/g  of  soil  or  122.4  and  244.8  mg  TNT/EU. 
The  TNT  was  carefully  ground  to  a  fine  powder  In  a  porcelain  mortar  and  pestle 
before  being  well-mixed  with  the  fertilizer  and  lime.  TNT  for  each  EU  was 
mixed  Into  the  soil  by  hand  as  described  In  the  following  paragraph. 

15.  The  fertilizer,  lime,  and  TNT  treatment  were  sprinkled  evenly  over 
the  entire  surface  of  half  the  soil  for  each  EU  In  the  plastic  pan  and  mixed 
In  with  gloved  hands.  The  remaining  soil  was  sprinkled  over  the  mixture  and 
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also  mixed  in  by  hand.  The  container  from  which  the  fertilizer,  lime,  and  TNT 
mixture  had  been  taken  was  rinsed  by  placing  a  handful  of  soil  Into  the  empty 
container  and  shaking  to  collect  any  mixture  that  adhered  to  surfaces.  The 
rinse  was  returned  to  the  pan,  and  the  soil  was  again  thoroughly  mixed. 

Plant  bioassay 

16.  Soil  sampling.  Soil  was  separated  into  four  parts  while  still  in 
the  plastic  pan,  and  a  250-ml  sample  was  collected  from  each  quarter.  These 
samples  were  combined,  thoroughly  mixed,  and  placed  in  1-i  sample  bottles 
before  being  frozen  (-AO*  C) ,  packed  in  ice,  and  shipped  via  air  freight  to 
the  Tennessee  Valley  Authority  (TVA)  Analytical  Laboratory,  Chattanooga,  TN, 
for  chemical  analysis.  These  samples  constituted  the  time  -  0  (TO)  samples. 

17.  WES  plant  bioassay.  A  schematic  diagram  of  the  standard  WES  plant 
bioassay  apparatus  is  shown  in  Figure  I  (Folsom  and  Lee  1981).  A  7.6-1  plas¬ 
tic  Bain  Marie  pot  rests  on  two  2.54-cm  polyvinyl  chloride  (PVC)  pipes  inside 
a  larger  (22.7-1)  outer  Bain  Marie  pot.  Six  holes  6.35  mm  in  diameter  were 
drilled  in  the  bottom  of  the  inner  pot  to  allow  water  movement.  A  2.5A-cm 
polyurethane  sponge  was  placed  in  the  bottom  of  the  smaller  pot  and  then 
overlaid  with  2.54  cm  of  washed  quartz  sand.  The  sand  and  sponge  served  as  a 
filter  to  prevent  soil  from  draining  out  of  the  inner  pot. 

18.  A  soil-moisture  tensiometer  (Model  506M,  Irrometer  Co.,  Inc., 
Kiverslde,  CA)  was  placed  into  each  EU.  Soil  moisture  of  all  treatments  was 
maintained  between  0.03  and  0.05  MPa  (30  to  50  percent  of  field  capacity, 
l.e.,  field  capacity  equals  0.00  MPa)  with  deionized  water  obtained  from  a 
Continental  Model  3230  Reverse  Osmosis  water  system  (Continental  Water  Condi¬ 
tioning  Company,  Jackson,  MS). 

19.  The  created  soil  was  returned  to  the  Bain  Marie  pots,  randomly 

located  on  benches  in  a  greenhouse,  and  allowed  to  equilibrate  for  20  days. 

The  greenhouse  temperature  was  maintained  at  a  daytime  maximum  of  30®  C  and  a 

nighttime  minimum  of  21®  C.  Since  the  natural  day  length  varied  from  slightly 

more  than  1 1  hr  to  slightly  more  than  13  hr,  supplemental  lighting  was  used  to 

maintain  the  16-hr  day  length  requir’d  for  maximum  vegetative  growth  of  C, 

ecculentus-  A  photcsynthet:' c  act;.\  -  radiation  level  of  1,300  microEinstelns/ 

2 

M  /sec  was  maintained  during  the  65-day  period  of  the  experiment. 

20.  After  20  days  (T20) ,  four  representative  core  samples  30  cm  long  by 
2  cm  in  diameter  were  taken  from  each  EU.  Each  of  the  four  cores  was  placed 
into  a  plastic  tray  and  thoroughly  mixed  by  hand.  The  mixed  samples  were  then 
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placed  into  250-inl  plastic  bottles,  frozen  (-40®  C),  packed  In  Ice,  and 
shipped  via  air  freight  to  TVA  for  analysis.  At  20  days  each  EU  was  planted 
with  three  tubers  of  C.  eeculentue.  Plants  were  allowed  to  grow  froa  February 
to  mid-April  1985. 

21.  Plants  Vt  ;  watered  when  tensiometers  read  greater  than  O.Oi  MPa. 
Deionized  RO  water  waa  used  to  fill  the  outer  pot  to  the  top  of  the  soil  in 
the  Inner  pot.  When  tensiometers  read  less  than  0.03  MPa.  water  was  siphoned 
from  the  outer  pot.  Tensiometers  were  monitored  dally. 


22.  Harvesting.  Forty-five  days  after  planting,  i.e.,  65  days  after 
soli  treatment  (T65),  plants  from  each  EU  were  cut  5  cm  above  the  soil  surface 
with  stainless  steel  scissors  and  rinsed  by  being  sequentially  submersed  In 
two  containers  of  RO  water  to  remove  any  soil  particles.  Plant  leaves  were 
blotted  dry,  placed  Into  a  labeled  plastic  bag,  and  sealed.  Controls  (0  ug 
TNT/g)  were  harvested  first,  the  20-pg-TNT/g  treatments  second,  and  the 
40~ug-TNT/g  treatments  last.  After  harvest,  the  researcher  emptied  the  soil 
from  each  E'J  Into  a  plastic  tray  by  turning  the  Inner  pot  upside  down  and 
gently  tapping  the  bottom.  After  the  sponge,  sand,  and  any  remaining  plant 
material  (l.e.  roots)  were  discarded,  the  soil  from  each  pot  was  thoroughly 
mixed  by  hard  to  obtain  as  homogeneous  a  mixture  as  possible  and  was  sampled 
as  previously  described  for  sampling  after  Initial  mixing  (paragraph  16). 

Plant  and  soil  samples  were  frozen  and  sent  to  TVA  for  analysis. 

Sample  analysis 

23.  Soils.  Soil  samples  were  analyzed  for  TNT,  4ADNT,  and  2ADNT.  Com¬ 
pounds  were  extracted  from  lO-g  soil  samples  (ODW)  with  200  ml  of  benz  e  in 
an  ultrasonic  cell  disrupter  (Heat  Systems  Ultrasonic,  Farmingdale.  NY)  oper¬ 
ated  at  full  power  for  5  min,  An  aliquot  of  the  supernatant  was  injer  ■‘•1  into 
a  gas  liquid  chromatograph  (GLC)  (Hewlett  Packard  Model  5880,  Palo  Alto,  CA) . 
The  GLC  was  equipped  with  a  BD-5  column  (J  and  W  Scientific,  Folsom,  CA)  pro¬ 
grammed  at  !50®  fo  280“  C  at  10*  C/mln  Increments.  An  electron  capture  detec¬ 
tor  was  used. 

24.  Plants.  Before  plants  were  frozen,  subsamples  were  take.)  for 
determination  of  yields.  The  subsamples  were  weighed,  oven  dried  (70*  C) ,  and 
reweighed.  The  remaining  plant  samples  were  frozen  and  shipped  to  TVA,  where 
they  were  thawed,  extracted  with  benzene,  and  analyzed  by  GLC,  using  the  same 
procedure  applied  to  soils. 

Data  analysis 

25.  Levene's  Test  for  homogeneity  of  variances  was  performed  (Brown  and 
f  orsythe  1974)  prior  to  analysiis  of  variance  (ANOVA)  .  If  the  results  Indi¬ 
cated  that  variances  were  not  homogeneous,  a  nonparametric  procedure  was  used. 
In  such  cases,  data  were  ranked  by  means  of  the  PROC  RANK  procedure  available 
In  the  Statistical  Analysis  System  (SAS)  (SAS  Institute,  Inc.  1985),  and  an 
ANOVA  was  performed  on  these  ranked  data  to  test  for  differences  between 
groups.  If  the  results  of  Levene’s  Test  Indicated  that  variances  were  homo¬ 
geneous,  an  ANOVA  was  performed  on  means.  When  the  results  of  ANOVA  indicated 
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that  it  was  necessary  to  reject  the  null  hypothesis  (P  <  0,05),  Duncan's  New 
Multiple  Range  Test  or  Waller-Duncan  k-Ratlo  t-Test  (Steel  and  Torrle  1980) 
was  used  to  determine  differences  among  treatments.  When  the  results  of  the 
chemical  analysis  were  less  than  detection  limits,  values  were  set  equal  to 
detection  limits  for  Inclusion  In  data  analyses. 

pH  Study 


Soil  preparation  and  treatment 

26.  The  methods  of  collection  and  preparation  as  well  as  chemical  and 
physical  characterization  of  test  soils  for  the  pH  study  were  the  same  as 
those  for  the  initial  study  with  several  exceptions.  In  the  pH  study  only  the 
WRS  and  clay  were  used,  and  4.S  kg  rather  than  6.12  kg  of  soil  was  used.  Four 
pH  levels  were  tested:  5,  6,  7,  and  8.  All  soil  pH  values  used  in  the  study 
were  produced  by  liming  the  soil,  except  for  pH  5  In  the  clay.  Since  the  pH 
of  the  clay  (5.71)  exceeded  the  desired  value  of  5.0,  adjustment  with  acid  was 
required.  The  procedure  of  the  lime  requirement  test  using  sulfuric  acid 
Instead  of  calcium  hydroxide  was  employed  to  determine  the  amount  of  acid 
needed.  Sulfuric  acid  was  added  as  a  dilute  solution  to  the  appropriate  soil 
treatments  when  amendments  were  added.  Soils  were  treated  with  the  following 
three  concentrations  of  TNT  at  each  of  tha  tested  pH  values:  100,  200,  and 
400  vig  TNT/g  of  soil  (ODW) .  These  treatment  levels  were  equivalent  to  a  total 
of  529,  1,059,  and  2,118  mg  TNT/EU.  Treatment  solutlonr  were  prepared  In 

50  ml  of  methanol.  After  the  addition  of  fertilizers  and  lime  or  acid,  TNT 
solutions  were  brought  to  a  volume  of  350  ml  with  additional  methanol  and 
sprinkled  over  the  soil.  After  the  addition  of  three  methanol  rinses  from  the 
container,  the  soil  was  mixed  thoroughly  by  hand.  TO  soil  samples  were  col¬ 
lected  for  analysis  as  described  In  the  Initial  study. 

Plant  bloassay 

27.  Planting,  sampling,  and  harvesting  followed  the  same  plant  bioassay 
procedures  used  In  the  Initial  study.  Controls  were  always  handled  before 
treatments,  and  treatments  were  handled  In  order  from  lowest  to  highest  con¬ 
centrations.  Pots  were  positioned  In  the  greenhouse  in  a  completely  random¬ 
ized  design. 


Sample  analyels 

28.  Soil  and  plant  samples  were  analyzed  for  TNT,  4ADNT,  and  2ADNT.  An 
extraction  procedure  (method  No.  8H)  developed  by  the  US  Army  Toxic  and  Haz¬ 
ardous  Materials  Agency  (USATHAMA)  (1983)  was  used  to  extract  the  soils.  The 
procedure  was  developed  for  use  with  analysis  by  high-performance  liquid 
chromatography  (HPLC)  and  was  not  designed  to  separate  4ADNT  from  2ADNT.  How¬ 
ever,  it  was  employed  In  the  pH  study  In  an  attempt  to  improve  recovery  of 
treatment  compounds  from  the  soil.  An  aliquot  of  the  extract  was  injected 
into  the  GLC,  with  the  same  operational  conditions  being  used  as  described 
previously.  Plant  tissues  were  extracted  with  an  ultrasonic  cell  disrupter 
.ind  analyzed  by  GLC  as  described  for  the  Initial  study.  Plant  yields  were 
also  determined  as  described  for  the  Initial  study. 

Data  analysis 

29.  An  ANOVA  was  performed  on  the  data  to  test  for  differences  among 
treatments  (F-Test).  In  cases  where  the  null  hypothesis  was  rejected,  the 
Waller-Duncan  k-Ratio  t-Test  (Steel  and  Torrle  1980)  or  orthogonal  contrasts 
(Winer  1971)  were  used  to  determine  differences  among  treatments.  The  proba¬ 
bility  of  a  Type  I  error  was  <0.05  throughout  In  both  the  F-Test  and  In  the 
multiple  comparison  tests.  Statistical  analyses  were  performed  using  the 
ANOVA  procedure  available  with  SAS  (SAS  Institute,  Inc.  1985).  Whenever  ana¬ 
lytical  results  In  soils  data  were  less  than  detection  limits,  values  were  set 
equal  to  detection  limits.  Whenever  analytical  results  in  plant  data  were 
less  than  detection  limits,  values  were  set  at  zero. 
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PART  III:  RESULTS  AND  DISCUSSION 


Initial  Study 

Physical  and  chemical 
characteristics  of  test  soils 

30.  Physical  an/  chemical  characteristics  of  the  test  soils  are  pre¬ 
sented  in  Table  1.  Particle-slEe  distribution  of  the  WRS  and  the  silt  did  not 
differ  from  each  other,  but  both  differed  from  the  clay.  Clay  content  was 
more  than  four  times  greater  in  the  clay  than  in  either  the  VfRS  or  the  silt. 

31.  The  pU  of  the  WRS  and  the  clay  were  Initially  acidic  (pH  <  7), 
whereas  the  silt  was  baelc  (pH  >  7).  The  CEC  of  the  clay  was  almost  three 
times  that  of  the  WRS  or  the  silt.  Hie  organic  matter  content  of  the  soils 
followed  the  pattern  of  clay  >  silt  >  HRS. 

Percent  recoveries 
of  TNT  from  TO  aoils 

32.  An  objective  of  this  study  was  to  determine  the  efficiency  of  the 
extraction  procedure  by  comparing  the  amount  of  TNT  added  with  the  amount 
extracted  from  the  soils.  This  procedure  does  not  take  into  account  the  pos¬ 
sibility  of  loss  of  treatment  compound  from  the  soil,  as  discussed  in  para¬ 
graphs  41  and  42.  Percent  recoveries  and  standard  deviations  for  TO  soils  are 
presented  in  Table  2.  The  fact  that  standard  deviations  were  fairly  high  for 
all  soils  and  treatment  levels  suggests  that  the  INT  was  not  homogeneously 
distributed  throughout  the  soil.  Recoveries  averaged  75  percent. 

Precision  and  accuracy  of 
analytical  techniques  for  aoils 

33.  Percent  recoveries  of  TNT,  4ADNT,  and  2A0NT  spikes  from  test  soils 
with  their  respective  coefficients  of  variation  are  presented  in  Table  3. 
Coefficients  of  variation  were  fairly  high,  indicating  that  the  precision  of 
the  analytical  technique  was  less  chan  ideal.  Percent  recoveries  varied  with 
assayed  compound  and  Intiicated  Chat  accuracy  was  also  less  than  desired. 

Soil  analysis 

34.  Results  of  TNT,  4ADNT,  and  2ADNT  analysis  of  soils  at  the  three 
sampling  times  (TO,  T20,  and  T65)  arc  presented  in  Table  4.  Variances  for  the 
data  set  were  not  homogeneous;  therefore,  data  were  subjected  to  nonparametric 
analysis.  Analysis  of  the  soils  immediately  after  treatment  with  TNT  (TO) 


revealed  that  an  average  of  75  percent  of  added  TNT  was  recovered.  This 
result  may  be  due  to  Inefficiency  of  the  extraction  method  or  to  loss  of  the 
treatment  compound  through  volatilization  from  the  methanol  during  soil 
treatment . 

35.  Every  soil  at  every  TNT  treatment  level  exhibited  a  conspicuous 
rise  in  the  concentration  of  4ADNT  with  time.  This  result  suggests  conversion 
of  TNT  to  4ADNT  in  the  soils.  Very  little  2ADNT  was  detected  in  the  soils 
over  time.  The  only  exception  was  15.9  ug  2ADNT/g  of  soil  in  the  40-ug-TNT/g 
clay  treatment  at  T20.  Results  of  this  study  do  not  suggest  any  conspicuous 
differences  in  the  behavior  of  TNT  with  soil  type.  Chromatograms  Indicated  no 
compounds  other  than  TNT,  4ADNT,  and  2ADNT.* 

Plant  analysis 

36.  Concentrations  of  TNT,  4ADNT,  and  2ADNT  found  in  plant  material  are 
presented  in  Table  5.  All  three  compounds  were  found  in  plant  leaves;  how> 
ever,  concentrations  were  generally  limited  to  a  few  micrograms  per  gram. 
Variances  in  the  plant  data  like  that  in  the  soils  data  lacked  homogeneity 
according  to  Levene's  Test  (Brown  and  Forsythe  1974).  Trends  in  the  data  sug¬ 
gest  that  4ADNT  is  more  readily  mobilized  into  the  plant  than  TNT  or  2ADNT. 
Significant  plant  uptake  of  4ADNT  occurred  at  40  wg  TNT/g  in  all  three  soils, 
and  significant  uptake  of  2ADNT  occurred  at  40  Ug  TNT/g  in  the  WRS  and  the 
clay. 

Plant  yields 

37.  Yields  of  C,  eaoulentuB  in  the  initial  study  are  presented  in 
Table  6.  Yield  data  for  the  20-Ug-TNT/g  treatments  were  lost.  Plant  growth 
was  unaffected  by  the  presence  of  TNT  in  any  of  the  three  soils.  Very  little 
difference  between  plants  from  the  various  treatments  was  visible  (Figure  2). 

pH  Study 


Physical  and  chemical 
characteristics  of  test  soils 

38.  The  WRS  and  clay  used  in  the  initial  study  were  selected  for  use  in 
the  pH  study.  However,  since  it  was  necessary  to  collect  new  batches  of  the 


*  Personal  Communication,  24  July  1985,  Dr.  Barney  Neal,  Analytical  Chemist, 
TVA  Laboratory,  Chattanooga,  TN. 
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Figure  2.  Cyperue  esaulentue  grown  in  the  WES  plant  bioassay 
conducted  with  WRS,  silt,  and  clay  treated  with  40,  20,  and 
0  ug  TNT/g  of  soil  (ODW)  in  the  initial  study 
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soils,  physical  and  chemical  tests  were  repeated  (Table  7).  Results  of  anal¬ 
yses  Indicated  little  difference  between  the  batches.  However,  the  clay  of 
the  second  batch  exhibited  a  much  higher  CEC,  and  the  WRS  contained  more  clay 
and  less  sand  than  soils  used  in  the  initial  study. 

Percent  recoveries 
of  TNT  from  TO  soils 

39.  Effects  of  soil  type  and  pH.  Percent  recoveries  of  TNT  from  soils 
in  the  pH  study  at  TO  are  presented  in  Table  8.  Recoveries  from  VfRS  ranged 
from  74.0  to  90.0  percent  (mean  «  82.6)  and  were  less  than  those  from  clay 
which  ranged  from  83.8  to  120  percent  (mean  •  98.1)  except  at  the  400-ug/g 
treatment  level,  where  there  was  no  difference  between  the  two  soil  types. 

Soli  pH  did  not  affect  recoveries  of  TNT  from  the  VUS;  however,  recoveries 
from  the  clay  tended  to  decrease  as  soil  pH  increased,  especially  at  pH  8. 
Spanggord  et  el.  (1980)  found  that  aqueous  solutions  of  TNT  under  neutral  or 
acidic  conditions  remained  very  stable  in  darkness;  however,  at  a  pH  value 

of  ]1.1,  TNT  decomposed  even  in  darkness.  It  is  possible  that  TNT  decomposes 
at  pH  8  in  the  clay  and  that  some  is  lost  from  the  soil.  However,  reduced 
extractabillty  resulting  from  Increased  adsorption  to  the  clay  is  also  pos¬ 
sible.  Coefficients  of  variation  within  the  soils  data  of  the  present  study 
were  generally  less  chan  10  percent. 

40.  Effects  of  treatment  levels.  Percent  recoveries  of  TNT  were 
affected  by  TNT  treatment  levels  (Table  9).  Recoveries  from  WRS  were  less 
from  Che  100  than  from  either  the  200-  or  400-iig/g  treatment.  Recoveries  from 
clay  were  generally  less  from  the  higher  treatment  levels.  Reduction  in 
extractahlliry  resulting  from  soil  adsorption  of  TNT  is  a  more  important  fac¬ 
tor  in  Che  clay  Chan  in  the  WRS  (Pennington  1987).  Once  soil  sorption  sites 
are  saturated,  excess  compound  may  be  subject  to  decomposition  or  volatiliza¬ 
tion,  especially  at  higher  pH  values. 

Precision  and  accuracy  of 
analytical  techniques  for  soils 

41.  Precision  and  accuracy  of  the  USATHAMA  method  (Table  10)  were  con¬ 
siderably  better  than  those  of  the  extraction  method  used  in  Che  initial  study 
(Table  2).  Precision  was  better  for  4ADNT  and  2ADNT  than  for  TNT,  but  accu¬ 
racy  was  excellent  for  all  three  compounds. 
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Concentrations  of  TNT, 

AADNT,  and  2ADNT  In  soils  at  TO 

A2.  Loss  of  TNT  from  treated  soils.  Analysis  of  the  soils  Immediately 
after  treatment  (TO)  revealed  concentrations  of  TNT  significantly  greater  than 
controls  (Table  11);  however,  concentrations  of  TNT  were  less  than  nominal  In 
the  URS.  Losses  from  the  VTRS  averaged  25,  13,  and  IS  percent  for  the  100-, 
200-,  and  400-Mg/g  treatments,  respectively.  Relatively  little  TNT  was  lost 
from  the  clay  (0,  3.3,  and  7  percent  at  the  100- ,  200- ,  and  400-pg/g  treatment 
levels,  respectively).  Although  soils  at  TO  exhibited  concentrations  of  4A0NT 
and  2ADNT  high  enough  Co  account  for  most  losses  from  the  clay  (Table  11), 
levels  were  Insufficient  to  account  for  losses  from  the  WRS.  No  compounds 
ocher  chan  TNT,  4ADNT,  and  2ADNT  were  detected  In  Che  soils.*  These  results 
are  Illustrated  In  Figures  3  and  4  for  the  WRS  and  clay,  respectively. 

43.  Two  possible  explanations  for  these  results  are  lack  of  extract- 
ability  of  TNT  from  soils  because  of  strong  adsorption  and  loss  of  TNT  from 
Che  soils  through  some  volatilization  mechanism.  In  a  similar  study  using 
carbon  14-labeled  TNT  and  4ADNT  and  the  same  two  soils  used  In  the  present 
study,  Pennington  (1988)  found  similar  losses.  When  results  from  complete 
combustion  analysis  of  Che  soils  for  recovery  of  the  carbon  14  were  compared 
with  results  using  an  extraction  technique,  lack  of  extracteblllty  accounted 
lor  36  and  27  percent  of  the  TNT  in  the  clay  and  WRS,  respectively.  These 
results  were  consistent  with  soil  sorption  studies  conducted  with  the  same 
soils;  this  consistency  Indicated  Chat  adsorption  was  greater  in  the  clay  than 
In  the  WRS  (Pennington  1987).  In  Che  present  study,  reduced  extractablllty 
resulting  from  adsorption  probably  accounts  for  some  of  Che  reduction  In 
recoveries  of  TNT  from  the  soils.  This  evidence  Indicates  that  reduced 
extractablllty  should  be  greater  In  the  clay  than  In  the  WRS.  Since  this  was 
not  the  case  at  TO,  lack  of  recovery  from  the  WRS  so  soon  after  treatment  may 
have  been  due  to  loss  of  TNT  via  volatilization.  If  volatilization  of  TNT  or 
Its  degradation  products  occurred  from  Che  soil,  greater  loss  from  WRS  chan 
from  clay  would  be  expected  because  of  increased  adsorption  to  clay  and 
because  WRS,  having  a  larger  particle  size  than  clay,  Is  less  densely  packed. 


*  Personal  Communication,  Dr.  James  Bobo,  Analytical  Chemist,  Tennessee  Val¬ 
ley  Authority  Laboratory,  Chattanooga,  TN. 
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LEVEL*  100  SOiL-WRS 


TiMl  ArTin  mixing,  days 


Figure  4.  Changes  in  concencreclons  of  TNT,  4ADNT,  and  2ADNT  In 
clay  at  each  treatment  level  (averaged  over  all  pHe)  through  time 


17 


Decreased  density  would  allow  greater  contact  between  TNT  and  soil  solution 
and  between  TNT  and  air  pockets  In  the  soil*  potentially  Increasing  loss. 
Recent  evidence  (Miller,  Hebert,  and  Zepp  1988)  Indicates  that  low-volatility 
organic  compounds  can  migrate  upward  through  the  soil  to  the  surface.  Migra¬ 
tion  is  enhanced  by  the  presence  of  organic  solvents  in  the  soil.  At  the  sur¬ 
face  photodecomposition  occurs,  and  volatilization  of  the  compounds  from  the 
soil  results  in  surface  depletion  and  additional  upward  migration  of  the  com¬ 
pounds.  The  presence  of  methanol,  the  organic  solvent  used  during  soil  treat¬ 
ment  In  the  present  study,  together  with  application  of  water  from  the  bottom 
to  the  top  of  the  soil  column,  could  promote  photodecomposition  and  subsequent 
volatilization  of  TNT  from  the  soils  In  a  similar  manner.  Accumulations  of  a 
reddish-brown  coating  over  the  soil  surface  were  visible  In  some  pots  late  in 
the  study.  Several  TNT  degradation  products  are  reddish  orange  In  their  pure 
form  and  could  be  responsible  for  the  coloration  of  the  soil  surface,  e.g., 

2 ,4-dlamtno-6-nitrotoluene;  2 ,6-dlamlno-4-nltrotoluene;  2,4-dlnltrotoluene; 
2,6-dlnitrotoluene;  and  1,3,5-trlnltrobenzene. 

44,  Effects  of  pH  and  soli  type.  The  pH  exerted  no  statistically  sig¬ 
nificant  effect  on  soil  concentrations  of  TNT  in  the  WRS  (Table  12).  In  the 
clay  where  differences  occurred,  TNT  concentrations  tended  to  decrease  with 
increasing  pH.  The  pH  exerted  little  effect  on  soil  concentrations  of  4ADNT 
and  2ADNT.  When  differences  occurred  between  soil  types,  clay  contained  more 
TNT  than  did  the  WRS.  fsw  differences  in  4ADNT  concentrations  occurred 
between  soil  types,  but  when  they  did,  clay  contained  more  4ADNT  than  did  WRS. 
The  clay  consistently  contained  more  2ADNT  than  did  WRS,  but  concentrations  of 
2ADNT  were  lower  than  concentrations  of  4ADNT  or  TNT, 

Concentrations  of  TNT, 

4ADNT,  and  2ADNT  In  soils  at  T20 

45.  Concentrations  of  TNT,  4ADNT,  and  2ADNT  In  soils  sampled  20  days 
after  treatment  (T20)  are  presented  in  Tables  13  and  J4.  TNT  concentrations 
extracted  from  the  soils  at  T20  generally  Increased  with  treatment  levels. 
However,  In  the  clay  at  pHs  7  and  8,  TNT  concentrations  did  not  differ  from 
controls  even  in  the  highest  treatuient  levels.  Concentrations  of  4ADNT  and 
2ADNT  were  greater  than  controls,  except  for  the  concentration  of  2AnNT  In  the 
WRS  treated  with  400  pg  TNT/g  at  pH  6,  which  showed  no  difference  from  the 
control.  Soil  concentrations  of  TNT  decreased  significantly  with  increasing 
pH  in  the  400-pg/g  treatment  of  clay  and  WRS,  but  pH  exerted  little  effect  at 
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lower  treatmenc  levels  (Table  14).  Generally,  4ADNT  and  2ADNT  decreased  with 
Increasing  pH  where  pH  effects  were  evident.  Concentrations  of  4ADNT  and 
2ADNT  were  higher  In  the  WRS  than  In  the  clay  In  the  lOO-ug/g  treatment,  but 
these  concentrations  were  lower  in  the  WRS  than  in  the  clay  in  the  400-Mg/g 
treatment . 

Concentrations  of  TNT, 

4ADNT,  and  2ADNT  in  soils  at  T6S 

46.  Concentrations  of  TNT,  4A0NT,  and  2ADNT  in  soils  at  T65  are  pre¬ 
sented  in  Tables  15  and  16.  Concentrations  of  TNT  were  uniformly  low  and 
typically  no  different  from  controls,  except  at  the  highest  treatment  level. 
Both  4ADNT  and  2ADNT  were  consistently  greater  than  controls  and  generally 
increased  with  TNT  treatment  levels.  Concentrations  of  TNT  were  unaffected  by 
pH  (Table  16),  except  In  the  WRS  at  the  400-pg/g  treatment,  where  relatively 
high  concentrations  persisted;  here  TNT  concentrations  decreased  with  increas¬ 
ing  pH.  Generally,  4ADNT  decreased  with  increasing  pH.  Effects  of  pH  on 
2ADNT  concentrations  in  the  WRS  were  negative  or  inconsistent;  however,  in  the 
clay,  2ADNT  concentrations  were  highest  at  pH  5  in  the  200-  and  400-^g/g 
treatments.  The  two  soils  differed  little  In  TNT,  4ADNT,  and  2ADNT  concentra¬ 
tions.  When  differences  occurred,  concentrations  were  ususlly  higher  in  the 
WRS. 

Concentrations  of  TNT, 

4ADtlT,  and  2ADNT  in  soils  over  time 

47.  TNT  concentrations  decreased  significantly  at  all  treatment  levels 
and  soil  types  from  TO  to  T20  (Table  17).  The  highest  two  treatment  levels  of 
WRS  continued  to  decrease  from  T20  to  T65,  while  only  the  highest  level  of 
clay  at  pHs  5  and  6  continued  to  decrease.  Even  in  TO  soils,  4ADNT  and  2APNT 
were  present  in  quantities  significantly  greater  than  those  of  controls 
(Table  11).  However,  concentrations  of  the  degradation  products  were  not  suf¬ 
ficient  to  account  entirely  for  the  observed  decreases  in  TNT.  Therefore,  it 
is  likely  that  adsorption  continued  until  some  maximum  saturation  of  the  soil 
occurred  or  chat  mechanisms  of  loss  from  the  soils  continued  during  Che  test 
period. 

48.  Tables  18  and  19  show  soil  levels  of  4ADNT  and  2ADNT,  respectively, 
through  time.  Concentrations  of  4ADNT  tended  to  reach  a  maximum  at  T20  in  the 
WRS  at  Che  lowest  treatment  levels,  but  at  T65  in  higher  treatment  levels.  In 
the  clay  4ADNT  concentrations  decreased  from  TO  Co  T65  except  at  the  highest 
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CrebCment  level,  where  there  were  no  differences  or  an  Increase  after  T20. 

Concentrations  of  2ADNT  tended  to  reach  a  ttaxlmum  at  T20,  except  in  the 
400-Mg/g-treated  WRS,  where  greatest  concentrations  of  2ADNT  occurred  at  T65. 

Plant  analysis 

49.  Concentrations  of  TNT,  4ADNT,  and  2ADNT  found  in  plant  tissues  are 
presented  in  Tables  20  and  21.  Treatments  exhibited  no  more  TNT  than  controls 
in  either  of  the  soils  (Table  20).  This  result  Indicates  that  TNT  was  not 
taken  up  by  the  plants.  Results  for  4AI)NT  and  2ADNT  were  the  same  as  those 
for  TNT,  except  for  an  increase  in  4ADNT  in  the  200-yg/g  treatments  of  WRS  at 
pH  6.  However,  actual  uptake  was  no  greater  than  in  soils  having  other  pH 
values  (Table  21). 

50.  The  presence  of  TNT  in  control  plants  raises  the  possibiliry  of 
contamination.  However,  the  uniform  distribution  of  TNT  through  all  repli¬ 
cates  (see  data  in  Appendix  A)  suggests  that  the  values  found  ere  an  artifact 
of  the  analytical  method  rather  than  contamination  of  the  tests.  The  plant 
extraction  procedure  employed  no  cleanup  procedure  other  than  decanting  of 
extract  from  the  plant  material.  Therefore,  extracts  contained  any  soluble 
organic  compounds  present  in  the  plant.  If  compounds  having  retention  times 
similar  to  TNT  were  present,  they  may  have  been  identified  as  TNT  in  the  sin¬ 
gle  column  GLC  analysis  performed.  A  second  GLC  column  having  a  slightly 
different  retention  time  run  simultaneously  with  the  first  would  have  resolved 
any  such  interferences.  If  interferences  were  responsible  for  TNT  values  in 
controls,  they  could  also  interfere  with  detection  of  low  levels  of  TNT  in 
treatments.  Treatments  differ  eo  little  from  controls  that  plant  uptake  was 
limited  even  if  control  values  are  considered  as  background.  Neither  4ADNT 
nor  2ADNT  was  found  In  control  plants.  Therefore,  the  low  concentrations  of 
these  degradation  products  are  more  reliable,  but  Che  concentrations  detected 
were  rarely  significantly  different  from  controls.  4ADNT  was  detected  more 
often  than  2AI)NT  and  generally  in  higher  concentrations. 

Plant  yields 

51.  Although  TNT  apparently  was  not  taken  up  by  C,  eeoulefitus,  plant 
growth  was  affected  significantly  by  TNT  treatment  level  (Table  22).  In  the 
WRS  there  was  no  difference  between  yields  for  controls  and  for  lOO-pg/g 
treatments.  However,  the  200-ug/g  treatment  significantly  reduced  yields,  and 
the  400-pg/g  treatment  killed  the  plants,  except  at  pH  8  where  a  single  repli¬ 
cate  survived  (Figure  5).  In  the  clay,  yields  were  reduced  In  the  400-ug/g 


20 


Figure  5.  Cypcrue  eaculentua  in  the  WES  plant 
bioasoay  conducted  x^lth  WRS  in  the  pH  study. 
Frames  designated  with  the  letters  A  through 
D  in  the  lower  right-hand  corners  were  grown 
at  pHs  5,  6,  7,  and  8,  respectively.  Pots 
numbered  1  through  4  were  treated  with  0,  100, 
200,  and  400  yg  TNT/g  of  soil  (ODW) , 
respectively 
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treatment  at  pH  5,  but  other  treatments  at  all  pH  values  exhibited  no  treat¬ 
ment  effect  (Figure  6).  Results  In  Table  23  Indicate  higher  yields  from  clay 
than  from  VfRS  in  the  200-  and  400-ug  TNT/g  treatments.  The  difference  between 
plant  growth  in  the  two  soils  may  be  due  to  increased  adsorption,  which  immo¬ 
bilizes  TNT  in  the  clay,  thus  ameliorating  its  effects.  Effects  of  pH  on 
yields  were  inconsistent  among  treatment  levels. 
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Figure  6,  Cyperue  eeculentue  In  the  WES  plant 
bloassay  conducted  with  clay  in  the  pH  study. 
Frames  designated  with  the  letters  A  through 
D  in  lower  right-hand  corners  were  grown  at 
pHs  5,  6,  7,  and  8,  respectively.  Pots  num¬ 
bered  1  through  4  were  treated  with  0,  100, 
200,  and  400  ug  TNT/g  of  soil  (ODW) , 
respectively 
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PART  IV:  CONCLUSIONS 


32.  Conclusions  of  the  study  are  sutnmarlzed  below: 

a.  The  soil  extraction  procedure  developed  by  USATHAMA  produced 
greater  precision  and  accuracy  than  the  procedure  employed  In 
the  Initial  study. 

b.  Concentrations  of  TNT  declined  dramatically  In  the  vms  from  the 
time  of  soil  treatment  to  the  end  of  the  65~day  test  period. 

The  change  may  have  been  due  to  loss  of  TNT  from  the  soil  via 
volatilization.  Degradation  to  4ADNT  and  2ADNT  occurred  rap¬ 
idly  after  soil  treatment  and  accounts  for  some  of  the  losst 
but  concentrations  of  the  two  products  were  low. 

c.  Insufficient  plant  uptake  occurred  to  evaluate  the  effects  of 
pH  on  plant  uptake  of  TNT;  however,  plant  yields  tended  to 
decrease  with  Increasing  pH  In  TNT-treated  soils.  The  pH 
exerted  only  limited  effects  on  soil  concentrations  of  TNT, 
4ADNT,  or  2A0NT,  while  effects  of  pH  on  yields  were  Inconsis¬ 
tent  among  treatment  levels. 

d.  Although  data  were  Insufficient  to  determine  the  effects  of 
treatment  levels  on  plant  uptake  of  TNT.  treatment  levels 
exerted  a  dramatic  effect  on  plant  yields  In  the  WRS.  Plant 
yields  decreased  significantly  at  200  pg  TNT/g.  and  the  plants 
from  only  one  replicate  survived  In  the  400-yg  TNT/g  treatment. 
Plant  yields  In  clay  were  virtually  unaffected  by  TNT  treat¬ 
ment,  presumably  because  greater  adsorption  of  TNT  to  clay 
prevented  mobilization  to  the  plant. 
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Table  1 

Selected  Physical  and  Chemical  Properties 
of  Soils  Used  In  the  Initial  Study 


Parameter 

Soil-Type  Test 

Results 

WRS 

Silt 

Clay 

Particle-size  distribution,  X 

Sand 

19.4 

A* 

20.0 

A 

8.8 

B 

Silt 

69.4 

A 

67.5 

A 

37.0 

B 

Clay 

11.2 

B 

12.5 

B 

54.2 

A 

pH 

4.81 

C 

7.82 

A 

6.27 

B 

Lime  requirement,  kg/ha 

4.37 

A 

0.00 

C 

2.24 

B 

CEC,  meq/100  g 

2.34 

C 

3.48 

B 

10.0 

A 

Organic  matter,  % 

4.12 

C 

5.66 

B 

14.3 

A 

*  Data  represent  means  of  four  replicates.  Means  followed  by 
in  a  row  are  not  significantly  different  at  P  <  0.05  level 
determined  by  Duncan's  New  Multiple  Range  Test. 

the  same  letter 
of  probability 

Table  2 

Percent  Recoveries  of  TNT  from  Three  Soils  at  TO 

TNT  Added 

Soil  Type* 

wg/g 

WRS  Silt 

Clay 

20 

40 

74.9  ±  58.3  71.5  i  53.7 

77.5  t  33.4  61.3  ±  36.1 

114  1  40 

52.5  t  36.9 

*  Mean  of  four  replicates  11  standard  deviation. 


Table  3 

Precision  and  Accuracy  of  Analytical  Techniques  for 
the  Three  Compounds  of  Interest 


Parameter 


Percent 

Recovery 


Coefficient 
of  Variation 


TNT  80* 

AADNT  1 30 

2ADNT  7 1 


?2 

29 

19 


*  Values  given  represent  means  of  four 
determinations . 


Table  4 

Concentrations  of  TNT,  4ADNT,  and  2ADNT  Extracted  from 


Three  Sofia  at  Three  Incubation  Tines 
In  the  Initial  Study 


Extracted 

Contaminant 


TNT 


4ADNT 


2ADNT 


Incubation 

TNT  Added 

BTXZKmi 

Time,  days 

yg/g 

WRS 

Silt 

Clay 

0 

0 

<0.100 

Ca* 

<0.100 

Ba 

<0.100 

Ba 

20 

15.0 

Ba 

14.3 

Aa 

22.8 

Aa 

40 

31.0 

Aa 

24.5 

Aa 

21.0 

Aa 

20 

0 

<0.100 

Ba 

<0.100 

Ca 

<0.100 

Ba 

20 

9.08 

Aab 

2.94 

Bb 

18.6 

Aa 

40 

8.45 

Aa 

14.3 

Aa 

18.4 

Aa 

65 

0 

<0.23 

Ba 

<0.23 

Ba 

<0.28 

Ba 

20 

13.3 

Aa 

14.9 

Aa 

17.9 

Aa 

40 

34.0 

Aa 

1.09 

Aa 

26.8 

Aa 

0 

0 

<0.400 

Ba 

<0.400 

Aa 

<0.400 

Aa 

20 

0.445 

ABa 

2.18 

Aa 

<0.400 

Aa 

40 

2.43 

Aa 

0.638 

Aab  <0.400 

Ab 

20 

0 

<0.400 

Ca 

<0.400 

Ca 

<0.400 

Ca 

20 

5.93 

Ba 

1.65 

Bb 

5.48 

Ba 

40 

17.5 

Aa 

7.98 

Ab 

19.8 

Aa 

65 

0 

<0.875 

Ca 

<0.230 

Ba 

<0.278 

Ba 

20 

19.5 

Ba 

17.1 

Aa 

37.3 

Aa 

40 

45.0 

Aa 

10.9 

Ab 

48.5 

Aa 

0 

0 

<0.200 

Ba 

0.200 

Ba 

<0.200 

Aa 

20 

0.215 

Ba 

0.215 

Ba 

0.215 

Aa 

40 

0.633 

Aa 

0.383 

Aa 

0.233 

Ab 

20 

0 

<0.200 

Ca 

<0.200 

Ba 

<0.200 

Ca 

20 

1.04 

Ba 

<0.282 

Be 

0.578 

Bb 

40 

1.85 

Aa 

0.525 

Ab 

15.9 

Aa 

65 

0 

<0.233 

Ca 

<0.230 

Ba 

<0.278 

Ba 

20 

1.56 

Ba 

2.12 

Aa 

3.66 

Aa 

40 

4.05 

Aa 

0.873 

Ab 

4.58 

Aa 

*  Data  represent  mean  of  four  replicates.  Means  followed  by  the  same  upper 
case  letter  In  a  column  within  Incubation  times  for  each  assayed  compound 
are  not  significantly  different  at  the  P  <  0.05  level.  Means  followed  by 
the  same  lower  case  letter  across  soil  type  at  each  TNT  treatment  level  are 
not  significantly  different  at  the  P  <  0.05  level.  ANOVA  and  Waller- 
Duncan  k-Ratlo  C-Test  were  performed  on  ranked  data. 


Table  5 


Concentrations  of 

in  Plants  from 

TNT,  4ADNT, 

the  Initial 

and  2ADNT 

Study 

Extracted 

TNT  Treatment 

Concentration  by 

Soil  Type 

•  Pg/g^ 

r 

pg/g 

WRS 

Silt 

ClM 

TNT 

0 

<1.64 

ABa 

<2.09 

Aa 

<2.09 

ABa 

20 

<1.10 

Ba 

<0.73 

Ba 

<0.82 

Ba 

40 

2.60 

Aa 

2.38 

Aa 

2.88 

Aa 

4ADNT 

0 

<1.67 

Ba 

<1.60 

Ba 

<1.19 

Ba 

20 

2.12 

Ba 

<1.06 

Ba 

1.42 

Ba 

40 

12.62 

Aa 

4.78 

Aab 

2.90 

Ab 

2ADNT 

0 

<1.30 

Ba 

<1.44 

Aa 

<1.12 

Ba 

20 

1.40 

Ba 

<0.73 

Ba 

<0.82 

Ba 

40 

2.75 

Aa 

2.12 

Aa 

1.80 

Aa 

*  Data  represent  mean  of 

four  replicates. 

Means 

followed  by  the  same  upper 

case  letter  in  a  column  within  assayed  compound  are  not  slgnlficartly  dif¬ 
ferent  at  the  P  <  O.OS  level.  Means  followed  by  the  same  lower  case 
letter  across  soil  type  at  each  TNT  treatment  level  are  not  significantly 
different  at  the  P  <  0.05  level.  ANOVA  and  Waller-Duncan  k-Ratio  t-Test 
were  performed  on  ranked  data. 


Table  6 

Plant  Yields  for  Cuverue  eaculentue  Crown  in  Three 
Soils  Treated  with  TWT  in  the  Initial  Study 


TNT  Added 

Yield  by  Soil  Type,  g  (0DW)/Pot 

pg/g 

WRS 

Silt 

clay 

0 

26.7  A* ** 

21.3  A 

32.6  A 

20 

** 

** 

AS 

40 

28.0  A 

27.4  A 

28.2  A 

*  Data  represent  means  of  four  replicates.  Means  followed  by  the  same  let¬ 
ter  in  a  column  are  not  significantly  different  at  P  <  0.05  level  of 
probability  determined  by  Duncan's  New  Multiple  Range  Test. 

**  Yield  data  were  lost. 


Table  7 

Selected  Phyelcal  and  Chemical  Properties  of  Soils 
Used  In  the  pH  Study 


Test  Result  by 
Soil  Type 


Paraaeter  V?RS  Clay 


Partlcle-slze  distribution,  Z 

sand  9.4  8.7 

silt  73.1  36.9 

clay  17.5  54.4 

pH  4.54  5.71 

CEC,  meq/100  g  3.56  24.1 

Organic  aatter,  Z  4.02  14.8 


Table  8 

Percent  Recoveries  of  TNT  from  Soils  at  TO  Illustrating  St atlstlcal 
Differences  Between  Recoveries  at  Various  pH  Values  Within  Soil 
Type  at  Each  Treatment  Level  and  Differences  Between  Recoveries 
at  Each  pH  and  Treataent  Level  Between  Soil  Types* 


TNT  Added 
ug/g  . 

Soil 

J^H- 

Soil  Type — TNT  Extracted,  Z 

of  Added 

WRS 

CVT 

Clay 

CV 

100 

5 

75.8 

Ab** 

8.17 

103 

Ba 

4.88 

6 

74.0 

Ab 

5.06 

120 

Aa 

11.8 

7 

76.8 

Ab 

2.23 

103 

Ba 

4.88 

8 

74.5 

Ab 

1.34 

92.8 

Ca 

3.77 

200 

5 

86.3 

Ab 

7.30 

103 

Aa 

4.88 

6 

90.0 

Ab 

7.86 

100 

Aa 

8.17 

7 

90.0 

Aa 

7.86 

91.3 

Ba 

6.90 

8 

82.5 

Ab 

7.82 

92.5 

Ba 

3.12 

400 

5 

84.3 

Ab 

9.49 

108 

Aa 

7.87 

6 

83.1 

Aa 

9.94 

85.6 

BCa 

9.65 

7 

88.8 

Aa 

10.7 

93.8 

Ba 

6.35 

8 

85.6 

Aa 

10.2 

83.8 

Ca 

10.2 

*  Data 

contained  In  this 

table 

are  the 

same  as  those  contained  In  Table  9 

but  are  arranged  differently  to  Illustrate  statistical  relationships. 

**  Data  represent  means  of  four  replicates.  Means  followed  by  the  same  upper 
case  letter  In  a  column  and  within  treatment  level  are  not  significantly 
different  at  P  <  0.05  level  of  probability  using  orthogonal  contrasts. 
Means  followed  by  the  same  lower  case  letter  In  a  row  are  not  significantly 
different  at  P  <  0.05  level  of  probability, 
t  CV  -  Coefficient  of  variation  for  the  means. 


Table  9 

Percent  Recoveries  of  TNT  from  Solis  at  TO  Illustrating  Statistical 
Differences  Between  Recovertea  at  Various  Treatnunt  Levels 
Within  pH  and  Soil  Type* 

Soil  Type — TNT  Extracted, 


Soil 

TNT  Added 

1  of  Added 

pH 

1*8/8 

URS 

Clay 

5 

100 

75.8  B** 

103  A 

200 

86.3  A 

103  A 

400 

84.3  A 

108  A 

6 

100 

74.0  B 

120  A 

200 

90.0  A 

100  B 

400 

83.1  A 

85.6  C 

7 

100 

76.8  B 

103  A 

200 

90.0  A 

91.3  B 

400 

88.8  A 

93.8  B 

8 

100 

74.5  C 

92.8  A 

200 

82.5  B 

92.5  A 

400 

85.6  A 

83.8  B 

*  Data  contained  In  this  table  are  the  same  as  the  data  contained  In 
Table  8.  The  data  are  arranged  differently  In  the  two  tables  to  Illustrate 
statistical  relationships. 

**  Data  represent  means  of  four  replicates.  Means  followed  by  the  same  let¬ 
ter  In  a  column  and  within  pH  are  not  significantly  different  at  the 
P  *  0.05  level  of  probability  using  orthogonal  contrasts. 


Table  10 

Precision  and  Accuracy  of  GLC  Method  Using  Duplicates 
and  Spikes  of  TO  Soils 


Precision 


WRS 

Clay 

Compound 

Concentration 
Ran8e,  Wg/8 

Standard 

Deviation 

Concentration 
Range,  Ug/g 

Standard 

Deviation 

Accuracy,  % 
WRS  Clay 

TNT 

68.0-380 

±7.07 

96.0-360 

±14.1 

102 

101 

2ADNT 

0.0-3, 6 

±1.41 

2.1-11.0 

±2.75 

100 

96 

4ADNT 

0.0-6. 5 

±1.41 

3.3-17.0 

±6.22 

100 

94 
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Table  12 

Concent rat Iona  of  TNT,  4ADWT,  and  2ADKT  Extracted  from  Two  Soils  at  Pour 
pH  Valuea  and  Four  Treatment  Levels  lamediately  After  Treatment  (TO) 
llluatratlnr  Effects  of  pH  and  Soil  Type* 


TNT 

Added 

Soil 

Concentration  of  Compound  by  Soil  Type,  ug/g 

TNT 

4ADNT 

2ADNT 

wg/g 

pH 

HRS 

Clay 

HRS 

Clay 

HRS 

Clay 

0 

5 

1.75 

Aa*a 

1.78 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00  Aa 

6 

<1.00 

Aa 

1.75 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00  Aa 

7 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00  Aa 

8 

1.75 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00  Aa 

100 

5 

75.8 

Ab 

102 

ABa 

3.10 

Aa 

3.42 

Aa 

<1.00 

Ab 

2.45  Ba 

6 

74.0 

Ab 

120 

Aa 

1.95 

Ab 

5.10 

Aa 

1.25 

Ab 

4.08  Aa 

7 

76.8 

Al 

102 

ABa 

2.02 

Aa 

3.58 

Aa 

<1.00 

Ab 

2.72  Ba 

8 

74.5 

92.8 

Ba 

2.00 

Aa 

3.35 

Aa 

<1.00 

Ab 

2.68  Ba 

200 

5 

172 

Ab 

205 

Aa 

5.10 

Aa 

6.32 

ABa 

2.78 

Ab 

5.22  Aa 

6 

180 

Aa 

200 

Aa 

5.20 

Aa 

5.18 

ABa 

2.22 

Ab 

4.42  ABa 

7 

180 

Aa 

182 

Aa 

3.35 

As 

4.75 

Ba 

1.00 

Bb 

3.68  Ba 

8 

165 

Aa 

185 

Aa 

3.05 

Ab 

7.15 

Aa 

1.00 

Bb 

5.60  Aa 

400 

5 

338 

Ab 

432 

Aa 

8.62 

Aa 

8.28 

Ba 

3.82 

ABb 

6.05  Aa 

6 

332 

Aa 

342 

Ca 

6.28 

Ba 

8.10 

Ba 

3.00 

ABb 

6.10  Aa 

7 

355 

Aa 

375 

Ba 

6.45 

Bb 

11.1 

Aa 

2.80 

Bb 

7.38  Aa 

8 

342 

Aa 

335 

Ca 

7.30 

ABa 

8.45 

Ba 

4.22 

Ab 

6.55  Aa 

*  Data  contained  In  this  table  are  Che  sane  as  Che  data  contained  In  Table  11.  The 
data  are  arranged  differently  In  Che  two  cables  to  Illustrate  statistical 
relationships. 

a*  Means  of  four  replicates.  Means  followed  by  the  same  upper  case  letter  In  a  col¬ 
umn  and  within  TNT  treatment  level  are  not  significantly  different  at  the  P  <  0.05 
level.  Means  followed  by  the  same  lower  case  letter  across  for  each  compound  are 
not  significantly  different  at  the  P  <  0.05  level.  Multiple  comparisons  were 
based  on  orthogonal  contrasts. 


Soil  Concentrations  of  TNT,  4ADNT,  and  2 AD NT  at  T20  Illustrating 
Dlfferencea  A»ong  Traatment  Levels* 
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*  Data  contained  in  this  table  are  Che  sane  as  the  data  contained  in  Table  U.  The  data  are  arranged  differently  In 
the  two  tables  to  Illustrate  statistical  relationships. 

**  Means  of  four  replicates.  Means  followed  by  the  sane  letter  In  a  coluain  and  within  pH  are  not  significantly  differ¬ 
ent  at  the  P  <  0.05  level.  Multiple  comparisons  were  made  with  orthogonal  contrasts, 
t  Standard  error  of  the  mean. 


Table  lA 

Concentration  of  TNT,  AADNT,  and  2 AD NT  Extracted  from  Two  Solis  at  Four 


pH  Values  and  Four  Treatment  Levels  20  Days  After  Treatment  (T20) 
Illustrating  Effects  of  pH  and  Soil  Type* 


TNT 

Added 

Soil 

Concentration  of  Compound  by  Soil 

Type,  ug/g 

TNT 

4ADNT 

2ADNT 

Ug/g 

pH 

WRS 

Clay 

WRS 

Clay 

WRS 

Cl^ 

0 

5 

<1.00 

Aa** 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<  1.08 

Aa 

6 

<1.00 

Aa 

<1.00 

Aa 

1.15 

Aa 

<1.00 

Aa 

<1.00 

Aa 

1.10 

Aa 

7 

<  1.00 

Aa 

<1.00 

Aa 

<  1.00 

Aa 

<1.00 

Aa 

<  1.00 

Aa 

1.05 

Aa 

8 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<  1.00 

Aa 

100 

5 

3.65 

Aa 

3.08 

Aa 

3.82 

Aa 

2.30 

Ab 

7.45 

Aa 

6.32 

Ab 

6 

<1.00 

Aa 

2.95 

Aa 

3.45 

Aa 

1.52 

Ab 

7.08 

Aa 

4.08 

ABb 

7 

<1.00 

Aa 

2.32 

Aa 

3.82 

Aa 

1.25 

Ab 

7.25 

Aa 

3.90 

ABb 

8 

1.32 

Aa 

1.98 

Aa 

2.48 

Aa 

1.05 

Ab 

5.50 

Aa 

2.98 

Bb 

200 

5 

81.5 

Aa 

4.70 

Ab 

5.70 

Aa 

7.08 

Aa 

6.65 

ABb 

16.2 

Aa 

6 

44.0 

Ba 

4.22 

Ab 

6.42 

Aa 

4.72 

Ba 

8.75 

Ab 

12.0 

Ba 

7 

55.2 

ABa 

3.05 

Ab 

4.48 

Ba 

3. 10 

BCa 

4.95 

Bb 

10. 1 

BCa 

8 

40.7 

Ba 

3.20 

Aa 

5.47 

Aa 

2.52 

Cb 

7.23 

ABa 

8.48 

Ca 

400 

5 

278 

Aa 

90.5 

Ab 

6.22 

Ab 

21.0 

Aa 

4.75 

Ab 

27.8 

Ba 

6 

238 

Ba 

52.8 

Bb 

3.82 

Bb 

16.0 

Ba 

3.32 

Ab 

31.5 

Aa 

7 

202 

Ca 

29.5 

BCb 

4.58 

Afib 

15.2 

Ba 

4.22 

Ab 

31.2 

Aa 

8 

190 

Ca 

16.0 

Cb 

4.70 

ABb 

10.9 

Ca 

4.65 

Ab 

24.5 

Ca 

*  Data  contained  In  this  table  are  the  same  as  the  data  contained  In  Table  13.  The 
data  are  arranged  differently  In  the  two  tables  to  Illustrate  statistical 
relationships. 

**  Data  given  .'ire  means  of  four  replicates.  Means  followed  by  the  same  upper  case 
letter  In  a  column  within  THT  treatment  level  are  not  significantly  different  at 
the  P  <  0.05  level.  Means  followed  by  the  same  lower  case  letter  across  for  each 
compound  are  not  significantly  different  at  the  P  <  0.05  level.  Multiple  compari¬ 
sons  were  based  on  orthogonal  contrasts. 


I 

{ 


Table  16 


Cencentratton  of  TNT,  4ADNT,  and  2ADNT  Extracted  from  Two  Soils  at  Four 


0  5  <1.00  Aa**  <1.00  Aa  <1.00  Aa  <1.00  Aa  <1.00  Aa  <1.00  Aa 


6 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

7 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

8 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

100 

5 

< 1 .00  Aa 

1.68 

Aa 

1.50  Aa 

2.35 

Aa 

2.70 

Aa 

3.88 

Aa 

6 

<1.00 

Aa 

<1.00 

Aa 

1.18 

Aa 

1.50 

ABa 

1.35 

Aa 

2.18 

ABa 

7 

<1.00 

Aa 

1.68 

Aa 

<1.00 

Aa 

<1.00 

Ba 

<1.00 

Aa 

1.78 

ABa 

8 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Aa 

<1.00 

Ba 

<1.00 

Aa 

<1.00 

Ba 

200 

5 

1.48 

Aa 

<1.00 

Aa 

8.92 

Aa 

5.80 

Ab 

10.9 

Aa 

7.70 

Ab 

6 

2.45 

Aa 

1.35 

Aa 

5.32 

Ba 

3.58 

Ba 

4.92 

Ca 

4.20 

Ba 

<1.00 

Aa 

1.68 

Aa 

2.60 

Ca 

2.25 

Ba 

5.80 

BCa 

3.90 

Ba 

8 

<1.00 

Aa 

<1.00 

Aa 

4.55 

Ba 

2.02 

Bb 

8.32 

ABa 

3.70 

Bb 

400 

5 

52.8 

Aa 

7.05 

Ab 

16.8 

Aa 

18.5 

Aa 

14.8 

Bb 

19.0 

Aa 

6 

30.8 

Ba 

7.07 

Ab 

12.2 

Ba 

11.2 

Ba 

11.0 

Bb 

15.2 

Ba 

7 

8.80 

Ca 

3.62 

Aa 

11.0 

BCa 

11.1 

Ba 

13.0 

Ba 

15.2 

Ba 

8 

1.55 

Da 

4.25 

Aa 

9.60  Ca 

7.98 

Ca 

18.0 

Aa 

12.3 

Bb 

*  Data  contained  In  this  cable  arc  the  sane  as  the  data  contained  in  Table  IS.  The 
data  are  arranged  differently  In  the  two  cables  to  illustrate  statistical 
relationships. 

**  Data  represent  neans  of  four  replicates.  Means  followed  by  the  same  upper  case 
letter  in  a  column  within  treatnent  level  arc  not  significantly  different  at  the 
P  <  0.05  level  of  probability.  Means  fo^loi/ed  by  the  same  lower  case  letter 
across  each  compound  are  not  significantly  different  at  Che  P  <  0.05  level  of 
probability.  Multiple  comparisons  were  based  on  orthogonal  contrasts. 


Table  17 


Soli  Concentrations  of  TNT  Illustrating  Changes  Through  Time 


TNT 

Added 

Soil 

Sampling  Tlmci 

1  days;  Concentration  by 

Soli  Type 

it 

Mg/g 

HRS 

Clay 

Wg/g 

pH 

TO 

T20 

T65 

TO 

T20 

T65 

0 

5 

1.75 

A* 

<1.00 

A 

<1.00 

A 

1.78  A 

<1.00 

A 

<1.00  A 

6 

<1.00 

A 

<1.00  A 

<1.00 

A 

1.75  A 

<1.00 

A 

<1.00  A 

7 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00  A 

<1.00 

A 

<1.00  A 

8 

1.75 

A 

<1.00  A 

<1.00 

A 

<1.00  A 

<1.00 

A 

<1.00  A 

100 

5 

75.8 

A 

3.65 

B 

<1.00 

B 

102  A 

3.08 

B 

1  68  B 

6 

74.0 

A 

<1.00 

B 

<1.00 

B 

120  A 

2.95 

B 

<1  00  B 

7 

76.8 

A 

<1.00 

B 

<1.00 

B 

102  A 

2.32 

B 

1.68  B 

8 

74.5 

A 

1.32 

B 

<1.00 

B 

92.8  A 

1.98 

B 

<1.00  B 

200 

5 

172 

A 

81.5 

B 

1.48 

C 

205  A 

4.70 

B 

1.70  B 

6 

180 

A 

44.0 

B 

2.45 

C 

200  A 

4.22 

B 

1.35  B 

7 

180 

A 

55.2 

B 

<1.00 

C 

182  A 

3.05 

B 

1.68  B 

8 

165 

A 

40.7 

B 

<1.00 

C 

185  A 

3.20 

B 

<1.00  B 

400 

5 

338 

A 

278 

B 

52.8 

C 

432  A 

90.5 

B 

7.05  C 

6 

332 

A 

238 

B 

30.8 

C 

342  A 

52.8 

B 

7.07  C 

7 

355 

A 

202 

B 

8.80 

C 

375  A 

29.5 

B 

3.62  B 

8 

342 

A 

190 

B 

1.55 

C 

335  A 

16.0 

B 

4.25  B 

*  Means  of  four  replicates.  Means  followed  by  the  same  letter  across  and 
within  soil  type  are  not  significantly  different  at  the  P  <  0.05  level 
(Waller-Duncan  k-Ratlo  t-Test) . 


Tabl*  18 

Soli  Concentrations  of  AAD1NT  Illustrating  Changes  Through  Tlaia 


TNT 

Saaipllng  TImi 

1  days 

i;  Concentration  by 

Soil  Type, 

Hg/g 

Added 

Soil 

URS 

Clay 

WB/g 

pH 

TO 

T55" 

T65 

T20 

fJT 

0 

5 

<1.00 

A* 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

6 

<1.00 

A 

1.15 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

7 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

8 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

100 

5 

3.10 

AB 

3.82 

A 

1.50 

B 

3.42 

A 

2.30 

A 

2.35 

A 

6 

1.95 

B 

3.45 

A 

1.18 

C 

5.10 

A 

1.52 

B 

1.50 

B 

7 

2.02 

B 

3.82 

A 

<1.00 

C 

3.58 

A 

1.25 

B 

<1.00 

C 

8 

2.00 

A 

2.48 

A 

<1.00 

A 

3.35 

A 

1.05 

B 

<1.00 

B 

200 

5 

5.10 

B 

5.70 

B 

8.92 

A 

6.32 

A 

7.08 

A 

5.80 

A 

6 

5.20 

A 

6.42 

A 

5.32 

A 

5.18 

A 

4.72 

AB 

3.58 

B 

7 

3.35 

AB 

4.48 

A 

2.60 

B 

4.75 

A 

3.10 

B 

2.25 

C 

8 

3.05 

D 

5.47 

A 

4.55 

A 

7.15 

A 

2.52 

AB 

2.02 

B 

400 

5 

8.62 

B 

6.22 

B 

16.8 

A 

8.28 

B 

21.0 

A 

18.5 

A 

6 

6.28 

B 

3.82 

C 

12.2 

A 

8.10 

B 

16.0 

A 

11.2 

B 

7 

6.45 

B 

4.58 

B 

11.0 

A 

11.1 

A 

15.2 

A 

11.1 

A 

8 

7.30 

AB 

4.70 

B 

9.60 

A 

8.45 

A 

10.9 

A 

7.98 

A 

*  Maana  of  four  replicates.  Heana  followed  by  the  aane  letter  across  and 
within  soil  type  are  not  significantly  different  at  the  P  <  0.05  level 
(Waller-Duncan  k-Ratlo  t-Teat) . 


Tabl*  19 


Soil  Concentrations  of  2ADNT  Illustrating  Changes  Through  Tima 


TNT 

Sampling  Tlmci 

day 

UB/g 

Added 

Soil 

WRS 

Clay 

W8/S 

0 

pH 

TO 

T20 

T65 

TO 

T20 

T65 

5 

<1.00 

A* 

<1.00 

A 

<1.00 

A 

<1.00 

A 

1.08 

A 

<1.00  A 

6 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

1.10 

A 

<1.00  A 

7 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

1.05 

A 

<1.00  A 

8 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00 

A 

<1.00  A 

100 

5 

<1.00 

B 

7.45 

A 

2.70 

B 

2.45 

B 

6.32 

A 

3.88  AB 

6 

1.25 

B 

7.08 

A 

1.35 

B 

4.08 

A 

4.08 

A 

2.18  A 

7 

<1.00 

B 

7.25 

A 

<1.00 

B 

2.72 

B 

3.90 

A 

1.78  C 

8 

<1.00 

B 

5.50 

A 

<1.00 

B 

2.68 

A 

2.98 

A 

<1.00  B 

7.00 

5 

2.78 

C 

6.65 

B 

10.9 

A 

5.22 

B 

16.2 

A 

7.70  B 

6 

2.22 

B 

8.75 

A 

4.92 

B 

4.42 

B 

12.0 

A 

4.20  B 

7 

<1.00 

B 

4.95 

A 

5.80 

A 

3.68 

B 

10.1 

A 

3.90  B 

8 

<1.00 

B 

7.23 

A 

8.32 

A 

5.60 

Afi 

8.48 

A 

3.70  B 

400 

5 

3.82 

B 

4.75 

B 

14.8 

A 

6.05 

C 

27.8 

A 

19.0  B 

6 

3.00 

B 

3.32 

B 

11.0 

A 

6.10 

C 

31.5 

A 

15.2  B 

7 

2.80 

B 

4.22 

B 

13.0 

A 

7.38 

C 

31.2 

A 

15.2  B 

8 

4.22 

B 

4.65 

B 

18.0 

A 

6.55 

B 

24.5 

A 

12.3  B 

*  Maans  of  four  repllcatea.  Means  followed  by  the  same  letter  across  and 
within  soil  type  are  not  significantly  different  at  the  P  <  0.05  level 
(Ualler'-Duncan  k-Ratlo  t>Test) . 


Table  20 

Concentrations  of  TUT,  AADNT,  and  2ADMT  In  Cyperus  eeeulentue  Crown  In 
Solis  at  Four  pH  Valuea  and  Four  Levels  of  TNT  lllustratlnK 
Effects  of  Treafent  Level  and  Soil  Type 
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m 


1 

19 
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3333 
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Tabu  21 


Concant  rat  ions  of  TNT,  4ADHT,  and  2ADNT  In  Cypeime  eaoulentus  Grown  In 
Two  Soils  at  Four  pH  Valuag  and  Four  Levels  of  TNT  Illustrating 
Effacts  of  pH  at  Each  Traafant  Laval  and  for 
Each  Aaaaycd  Coapound  by  Soil  Type 


TNT 

Concentration  of  Compound  by  Soil 

Type, 

Vg/A _ 

Added 

Soil 

TNT 

4ADNT 

2ADNT 

wg/g 

pH 

WPS 

Clay 

VRS 

Clay 

WRS 

Clay 

0 

5 

23.2  A* 

30.5  A 

0.00  A 

0.00 

A 

0.00 

A 

0.00  A 

6 

25.0  A 

33.0  A 

0.00  A 

0.00 

A 

0.00 

A 

1.75  A 

7 

24.2  A 

20.0  B 

1.25  A 

2.75 

A 

0.00 

A 

0.00  A 

8 

21.0  A 

28.8  A 

0.00  A 

0.00 

A 

0.00 

A 

0.00  A 

100 

5 

30.0  A 

32.2  A 

0.00  A 

1.75 

A 

0.00 

A 

0.00  A 

6 

26.2  A 

28.0  A 

1.50  A 

1.50 

A 

0.00 

A 

0.00  A 

7 

27.0  A 

28.5  A 

I  .50  A 

0.00 

A 

0.00 

A 

0.00  A 

8 

21.5  A 

26.2  A 

3.00  A 

0.00 

A 

0.00 

A 

0.00  A 

200 

5 

50.0  A 

25.8  A 

6.25  A 

1.75 

A 

0,00 

A 

1.25  A 

6 

25.2  A 

26.0  A 

4.75  A 

1.25 

A 

1.75 

A 

0.00  A 

7 

26.2  A 

29.0  A 

4.75  A 

1.75 

A 

3.25 

A 

0.00  A 

8 

6.00  A** 

26.8  A 

1.50  A** 

1.75 

A 

0.00 

A** 

0.00  A 

400 

5 

t 

43.2  A 

t 

3.75 

A 

t 

3.25  A 

6 

t 

25.8  A 

t 

4.00 

A 

t 

1.50  A 

7 

t 

28.8  A 

t 

1.50 

A 

t 

0.00  A 

8 

23.8it 

33.0  A 

O.OOf-f 

0.00 

A 

O.OOft 

0.00  A 

*  Heana  of  four  rapllcataa.  Maana  follovcd  by  tha  aana  uppar  case  letter 
within  treatnant  leval  ara  not  significantly  different  at  the  P  <  O.OS 
level  using  tha  Waller-Duncan  k-Ratlo  t-Test. 

**  Plants  In  one  of  the  four  repllcataa  died.  Mean  given  treats  replicates 
of  the  dead  plants  as  0  yg  of  assayed  conpound  par  gram  of  oven-drlad  plant 
material. 

f  No  plants  survived. 

Plante  in  only  one  of  tha  four  replicates  survived.  Mean  given  treats  the 
replicates  of  dead  plants  as  0  ug  of  assayed  compound  par  gram  of  oven- 
dried  plant  material. 


Tabl* **  22 


Yi«ld«  of  CyperuB  etaulentua  Grown  In  TVo  Soils  at  Four  pH 
Vsluss  and  Pour  THT  Trsst— nt  Lovle  Illustrstlng 
Effscf  of  Trsataent  Lsvols 


TNT  Added 

ncTTni 

£H 

W8/t 

WRS 

Clay 

5 

0 

8.81  A* 

8.21  A 

100 

9.72  A 

6.28  AB 

200 

3.20  B 

8.96  A 

400 

** 

3.73  A 

6 

0 

8.84  A 

7.25  A 

100 

7.70  A 

5.78  A 

200 

5.17  B 

5.73  A 

400 

** 

5.67  A 

7 

0 

6.61  A 

7.31  A 

100 

7.38  A 

6.47  A 

200 

4.28  B 

6.21  A 

400 

** 

5.77  A 

8 

0 

8.99  A 

6.56  A 

100 

7.51  A 

6.46  A 

200 

3.08  Bt 

5.44  A 

400 

J.02  Ctt 

5.09  A 

*  M««n  of  four  rtplicstcs.  Masns  followad  by  th«  same  upper  caaa  latter  in 
a  coluan  within  pH  are  not  significantly  different  at  F  <  0.05  level. 

**  No  plants  survived. 

f  All  plants  in  one  of  the  four  replicates  died.  Mean  given  treats  the 
replicate  of  dead  plants  as  0  ug  of  assayed  compound  per  gram  of  oven-dried 
plant  material. 

-f-f  Plants  in  only  one  of  the  four  replicates  survived.  Mean  given  treats  the 
replicates  of  dead  plants  as  0  vg  of  ssesyed  compound  per  gran  of  oven- 
dried  plant  material. 


Table  23 

Yields  of  Cyperue  eeoulentua  Gro%m  In  Two  Soils  at  Four  pH 
Values  and  Four  TNT  Treatment  Levels  Illustrating 
Effects  of  Treafent  Levels 


TNT  Added 

Soil 

Soil  Type-Yield, 

g  (ODW) /Pot 

pH 

WRS 

Clay 

0 

5 

8.81  Aa* 

8.21  Aa 

6 

8.84  Aa 

5.67  Bb 

7 

6.61  Ba 

5.77  Ba 

8 

8.99  Aa 

6.56  ABb 

100 

5 

9.72  Aa 

6.28  Ab 

6 

7.70  Ba 

5.73  Ab 

7 

7.38  Ba 

6.21  Aa 

8 

7.51  Ba 

5.09  Ab 

200 

5 

3.20  Bb 

8.96  Aa 

6 

5.17  Ab 

7.25  Ba 

7 

4.28  ABb 

7.31  ABa 

8 

3.08  Bb** 

5.44  Ba 

400 

5 

t 

3.73  B 

6 

t 

5.78  A 

7 

t 

6.47  A 

8 

1.03  bfl* 

6.48  Aa 

*  Means  of  four  replicates.  Means  followed  by  the  same  upper  case  letter  in 
a  coluBtn  within  a  TNT  treatment  level  are  not  significantly  different  at 
P  <  0.05  level.  Means  followed  by  the  same  lower  case  letter  across  soils 
at  each  treatment  level  are  not  significantly  different  at  the  P  <  0.05 
level. 

**  All  plants  in  one  of  the  four  replicates  died.  Mean  given  treats  the 

replicate  of  dead  plants  as  0  iig  of  assayed  compound  per  gram  of  oven-dried 
plant  material.' 

■\  No  plants  survived. 

Plants  in  only  one  of  the  four  replicates  survived.  Mean  given  treats  the 
replicates  of  desd  plsnts  as  0  pg  of  assayed  compound  per  gram  of  oven- 
dried  plant  material. 
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Table  A1 


Concentrations  of  TNT, 

2ADNT.  and  4ADNT  In 

Soils  at  TO 

in  Che  Initial 

Study 

Soli 

TNT  Added 

Compound  Concentration, 

M8/&_ 

Type 

Jig/g 

Replicate 

TNT 

2AONT 

4ADNT 

CLAY 

0 

1 

<0.10 

<0.20 

<0.40 

CLAY 

0 

2 

<0.10 

<0.20 

<0.40 

CLAY 

0 

3 

<0.10 

<0.20 

<0.40 

CLAY 

0 

4 

<0.10 

<0.20 

<0.40 

CLAY 

20 

1 

34.00 

0.26 

<0.40 

aAY 

20 

2 

21.00 

<0.20 

<0.40 

CLAY 

20 

3 

21.00 

0.20 

<0.40 

CLAY 

20 

4 

15.00 

<0.20 

<0.40 

CLAY 

40 

1 

13.00 

<0.20 

<0.40 

aAY 

40 

2 

43.00 

0.34 

0.40 

CLAY 

40 

3 

16.00 

0.20 

0.40 

aAY 

40 

4 

12.00 

0.20 

0.40 

SILT 

0 

1 

0.10 

0.20 

0.40 

SILT 

0 

2 

0.10 

0.20 

0.40 

SILT 

0 

0.10 

0.20 

0.40 

SILT 

0 

4 

0.10 

0.20 

0.40 

SILT 

20 

1 

3.10 

0.20 

0.40 

SILT 

20 

2 

7.20 

0.20 

0.40 

SILT 

20 

3 

23.00 

0.34 

7.50 

SILT 

20 

4 

24.00 

0.37 

0.40 

SILT 

40 

1 

13.00 

0.25 

0.40 

SILT 

40 

2 

43.0 

0.63 

1.20 

SILT 

40 

3 

29.00 

0.40 

0.55 

SILT 

40 

4 

13.00 

0,25 

0.40 

WRS 

0 

1 

0.10 

0.20 

0.40 

WRS 

0 

2 

0.10 

0.20 

0.40 

WRS 

0 

3 

0. 10 

0.20 

0.40 

WRS 

0 

4 

0.10 

0.20 

0.40 

WRS 

20 

1 

3.90 

0.20 

0.40 

WRS 

20 

2 

20.0 

0.20 

0.40 

WRS 

20 

3 

29.0 

0.26 

0.58 

WRS 

20 

4 

7.00 

0.20 

0.40 

WRS 

40 

1 

51.0 

0.84 

3.30 

WRS 

40 

2 

24.0 

0.90 

3.70 

WRS 

40 

3 

24.0 

0.20 

0.40 

WRS 

40 

4 

25.0 

0.59 

2.30 

A1 


Table  A2 

Concentrations  of  THT,  2ADNT,  and  4ADNT  In  Soils  at  T20  In  the  Initial  Study 


Soil 

Im. 

CLAY 

THT  Adde<i 
yg/g 

Replicate 

Compound 

TNT 

Concent  rat Ion , 
2ADNT 

0 

1 

0.10 

0.20 

0.40 

CLAY 

0 

2 

0.10 

0.20 

0.40 

CLAY 

0 

3 

0.10 

0.20 

0.40 

CLAY 

0 

4 

O.iO 

0.20 

0.40 

CLAY 

20 

1 

11.0 

0.20 

0.40 

CLAY 

20 

2 

45.0 

0.80 

5.80 

CLAY 

20 

3 

9.50 

1.00 

8.00 

CLAY 

20 

4 

8.90 

0.31 

7.70 

CLAY 

40 

1 

3.10 

58.0 

10.0 

CLAY 

40 

2 

38.0 

2.30 

27.0 

CLAY 

40 

3 

7.60 

1.60 

20.0 

CLAY 

40 

4 

25.0 

1.80 

22.0 

SILT 

0 

1 

0.10 

0.20 

0.40 

SILT 

0 

2 

0.10 

0.20 

0.40 

SILT 

0 

3 

0.10 

0.20 

0.40 

SILT 

0 

4 

0.10 

0.20 

0.40 

SILT 

20 

1 

0.10 

0.20 

0.40 

SILT 

20 

2 

6.40 

0.20 

2.70 

SILT 

20 

3 

3.10 

0.20 

2.40 

SILT 

20 

4 

0.16 

0.20 

1.10 

SILT 

40 

1 

12.0 

0.40 

6.80 

SILT 

40 

2 

12.0 

0.59 

8.70 

SILT 

40 

3 

22.0 

0.66 

9.40 

SILT 

40 

4 

11. 0 

0.45 

7.00 

WRS 

0 

1 

0.10 

0.20 

0.40 

WRS 

0 

2 

0.10 

0.20 

0.40 

WRS 

0 

3 

0.10 

0.20 

0.40 

WRS 

0 

4 

0.10 

0.20 

0.40 

WRS 

20 

1 

2.10 

1.00 

4.50 

WRS 

20 

2 

1.30 

0.78 

6.70 

WRS 

20 

3 

26.0 

1.50 

6.00 

WRS 

20 

4 

6.90 

0.89 

6.50 

WRS 

40 

1 

23.0 

2.70 

22.0 

WRS 

40 

2 

1.50 

1.70 

13.0 

WRS 

40 

3 

0.69 

1.30 

20.0 

WRS 

40 

4 

0.60 

1.70 

15.0 

A2 


Table  A3 


Concentrations  of  TNT,  2ADNT, 

and  4A0NT  In 

Soils  at  T65 

in  the  Initial  Study 

Soil 

TNT  Added 

Compound  Concentration, 

.^8/g 

Type 

wg/g 

Replicate 

TNT 

2ADNT 

4ADNT 

CLAY 

0 

1 

0.26 

0.26 

0.26 

CLAY 

0 

2 

0.29 

0.29 

0.29 

CLAY 

0 

3 

0.27 

0.27 

0.27 

CLAY 

0 

4 

0.29 

0.29 

0.29 

CLAY 

20 

1 

70.0 

12.0 

110.0 

CLAY 

20 

2 

0.57 

1.00 

18.0 

CLAY 

20 

3 

0.47 

0.75 

8.10 

CLAY 

20 

4 

0.54 

0.89 

13.00 

CLAY 

40 

1 

0.70 

1.80 

28.00 

CLAY 

40 

2 

73.0 

9.80 

93.00 

CLAY 

40 

3 

0.57 

1.30 

20.00 

CLAY 

40 

4 

33.0 

5.40 

53.00 

SILT 

0 

1 

0.25 

0.25 

0.25 

SILT 

0 

2 

0.20 

0.20 

0.25 

SILT 

0 

3 

0.24 

0.24 

0.24 

SILT 

0 

4 

0.23 

0.23 

0.23 

SILT 

20 

1 

17.0 

2.90 

21.00 

SILT 

20 

2 

0.71 

0.46 

2.40 

SILT 

20 

3 

0.71 

0.42 

1.90 

SILT 

20 

4 

41.0 

4.70 

43.00 

SILT 

40 

1 

0.66 

0.90 

13.00 

SILT 

40 

2 

2.60 

1.00 

8.70 

SILT 

40 

3 

0.47 

0.59 

4.70 

SILT 

40 

4 

0.64 

1.00 

17.00 

WRS 

0 

1 

0.23 

0.23 

2.80 

WRS 

0 

2 

0.23 

0.23 

0.23 

WRS 

0 

3 

0.23 

0.23 

0.23 

WRS 

0 

4 

0.24 

0.24 

0.24 

WRS 

20 

1 

5.10 

1.20 

14.00 

WRS 

20 

2 

0.27 

0.26 

3.90 

WRS 

20 

3 

47.0 

3.90 

42.00 

WRS 

20 

4 

0.77 

0.89 

18.00 

WRS 

40 

1 

0.62 

2.20 

32.00 

WRS 

40 

2 

2.40 

1.60 

20.00 

WRS 

40 

3 

34.0 

4.40 

48.00 

WRS 

40 

4 

99.0 

8.00 

80.00 

A3 


Table  A4 

Concentrations  of  TNT,  2ADNT,  and  AADNT  In  Cyperua  esoulentue  Grown 


in  Clay.  Slit,  and  WRS  Treated  with  0, 

20,  and 

AO  MR  TNT/g 

of 

Soil  in  the  Initial 

Study 

Son 

TNT  Added 

Compound 

Concentration, 

pr/r 

Type 

ur/r 

Replicate 

TNT 

2ADNT 

AADNT 

CLAY 

0 

1 

0.77 

0.77 

0.77 

2 

3.50 

1.80 

1.50 

3 

3. AO 

1.50 

1.50 

A 

0.69 

0.69 

0.69 

CLAY 

20 

1 

0.83 

0.83 

0.83 

2 

0.83 

2. AO 

0.83 

3 

0.83 

0.83 

0.83 

A 

0.80 

1.60 

0.80 

CLAY 

AO 

1 

2.90 

2.10 

1.80 

2 

2.70 

3.10 

1.50 

3 

3.20 

2.60 

1.50 

A 

?.70 

3.80 

2.40 

SILT 

0 

1 

2.50 

2.20 

1.60 

2 

0.87 

0.87 

0.87 

3 

2.90 

1.70 

1.70 

A 

2.10 

1.60 

1.60 

SILT 

20 

1 

0.6A 

0.64 

0.64 

2 

0.71 

0.71 

0.71 

3 

0.87 

0.87 

0.87 

A 

0.71 

2.00 

0.71 

SILT 

AO 

1 

1.90 

5.00 

2.10 

2 

2.30 

5.50 

2.10 

3 

2.90 

A. 50 

2.70 

A 

2. AO 

4.10 

1.60 

WRS 

0 

1 

1.30 

1.80 

1.30 

2 

2.20 

2. AO 

l.AO 

3 

2.30 

1.70 

1.70 

4 

0.77 

0.77 

0.77 

WRS 

20 

1 

2.00 

A. 30 

3.20 

2 

0.77 

1.20 

0.77 

3 

0.80 

1.70 

0.80 

A 

0.83 

1.30 

0.83 

WRS 

40 

1 

2.90 

18.0 

3.30 

2 

2.90 

12.0 

2.60 

3 

2. AO 

9.50 

2.70 

A 

2.20 

11.0 

2.70 

Table  A5 

Concentrations  of  TNT,  2ADNT,  and  AADNT  In  Solis  at  TO  In  the  pH  Study 


Compound 


Soil 

TNT  Added 

Soil 

Concentration  > 

Ug/g_ 

yg/g 

pH 

Replicate 

TNT 

2ADNT 

4ADNT 

CLAY 

0 

5 

1 

4.0 

<1.0 

<1.0 

CLAY 

0 

5 

2 

<1.0 

<1.0 

<1.0 

CLAY 

0 

5 

3 

<1.0 

<1.0 

<1.0 

CLAY 

0 

5 

4 

1.1 

<1.0 

<1.0 

CLAY 

0 

6 

1 

<1.0 

<1.0 

<1.0 

CLAY 

0 

6 

2 

<1.0 

<1.0 

<1.0 

CLAY 

0 

6 

3 

<1.0 

<1.0 

<1.0 

CLAY 

0 

6 

4 

4.0 

<1.0 

<1.0 

CLAY 

0 

7 

1 

<1.0 

<1.0 

<1.0 

CLAY 

0 

7 

2 

<1.0 

<1.0 

<1.0 

CLAY 

0 

7 

3 

<1.0 

<1.0 

<1.0 

CLAY 

0 

7 

4 

<1.0 

<1.0 

<1.0 

CLAY 

0 

8 

1 

<1.0 

<1.0 

<1.0 

CLAY 

0 

8 

2 

<1.0 

<1.0 

<1.0 

CLAY 

0 

8 

3 

<1.0 

<1.0 

<1.0 

CLAY 

0 

8 

4 

<1.0 

<1.0 

<1.0 

WRS 

0 

5 

1 

4.0 

<1.0 

<1.0 

WRS 

0 

5 

2 

<1.0 

<1.0 

<1.0 

WRS 

0 

5 

3 

<1.0 

<1.0 

<1.0 

WRS 

0 

5 

4 

<1.0 

<1.0 

<1.0 

WRS 

0 

6 

1 

<1.0 

<1.0 

<1.0 

WRS 

0 

6 

2 

<1.0 

<1.0 

<1.0 

WRS 

0 

6 

3 

<1.0 

<1.0 

<1.0 

WRS 

0 

6 

4 

<1.0 

<1.0 

<1.0 

WRS 

0 

7 

1 

<1.0 

<1.0 

<1.0 

WRS 

0 

7 

2 

<1.0 

<1.0 

<1.0 

WRS 

0 

7 

3 

<1.0 

<1.0 

<1.0 

WRS 

0 

7 

4 

<1.0 

<1.0 

<1.0 

WRS 

0 

8 

1 

4.0 

<1.0 

<1.0 

WRS 

0 

8 

2 

<1.0 

<1.0 

<1.0 

WRS 

0 

8 

3 

<1.0 

<1.0 

<1.0 

WRS 

0 

8 

4 

<1.0 

<1.0 

<1.0 

CLAY 

100 

5 

1 

110. 0 

2.5 

3.3 

CLAY 

100 

5 

2 

100.0 

2.6 

3.5 

CLAY 

100 

5 

3 

100.0 

2.2 

3.5 

CLAY 

100 

5 

4 

100.0 

2.5 

3.4 

CLAY 

100 

6 

1 

120.0 

6.7 

8.4 

CLAY 

ion 

6 

2 

110.0 

3.1 

3.9 

aAY 

100 

6 

3 

110.0 

3.1 

3.8 

CL.\Y 

100 

6 

4 

140.0 

3.4 

4.3 

CLAY 

100 

7 

1 

100.0 

2.7 

3.6 

CLAY 

100 

7 

2 

IIO.O 

2.8 

3.6 
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Table  A5  (Continued) 


Compound 


Soil 

TNT  Added 

Soil 

Concentration. 

Mg/g 

wg/g 

pH 

Replicate 

TNT 

2ADNT 

4ADNT 

CLAY 

100 

7 

3 

100.0 

3.0 

3.5 

CLAY 

100 

7 

4 

100.0 

2.4 

3.6 

aAY 

100 

8 

1 

91.0 

2.7 

3.3 

CLAY 

100 

8 

2 

98.0 

2.9 

3.5 

CLAY 

100 

6 

3 

91.0 

2.3 

3.3 

CLAY 

100 

8 

4 

91.0 

2.8 

3.3 

WRS 

100 

5 

1 

72.0 

<1.0 

3.1 

WRS 

100 

5 

2 

83.0 

<1.0 

3.3 

WRS 

100 

5 

3 

73.0 

<1.0 

3.1 

WRS 

100 

5 

4 

73.0 

<1.0 

2.9 

WRS 

100 

6 

1 

75.0 

<1.0 

2.3 

WRS 

100 

6 

2 

74.0 

<1.0 

2.2 

WRS 

100 

6 

3 

78.0 

<1.0 

2.3 

WRS 

100 

6 

4 

69.0 

2.0 

<1.0 

WRS 

100 

7 

1 

76.0 

<1.0 

2.0 

WRS 

100 

7 

2 

77.0 

<1.0 

2.0 

WRS 

100 

7 

3 

75.0 

<1.0 

2.0 

WRS 

100 

7 

4 

79.0 

<1.0 

2.1 

WRS 

100 

8 

1 

74.0 

<1.0 

2.0 

WRS 

100 

8 

2 

74.0 

<1.0 

2.0 

WRS 

100 

8 

3 

76.0 

<1.0 

2.0 

WRS 

100 

G 

4 

74.0 

<1.0 

2.0 

CLAY 

200 

5 

1 

220.0 

7.9 

9.6 

CLAY 

200 

5 

2 

200.0 

3.7 

5.2 

CLAY 

200 

5 

3 

200.0 

5.8 

5.7 

CLAY 

200 

5 

4 

200.0 

3.5 

4.8 

CLAY 

200 

6 

1 

220.0 

6.5 

6.2 

CLAY 

200 

6 

2 

200.0 

4.0 

4.9 

CLAY 

200 

3 

200.0 

3.7 

4.9 

CLAY 

200 

6 

4 

180.0 

3.5 

4.7 

CLAY 

200 

7 

1 

180.0 

3.9 

4.7 

CLAY 

200 

7 

2 

180.0 

3.6 

4.8 

CLAY 

200 

7 

3 

170.0 

3.5 

4.6 

CLAY 

200 

7 

4 

200.0 

3.7 

4.9 

CLAY 

200 

8 

1 

190.0 

10.0 

14.0 

CLAY 

200 

8 

2 

180.0 

4.4 

5.1 

CLAY 

200 

8 

3 

180.0 

3.7 

4.5 

CLAY 

200 

8 

4 

190.0 

4.3 

5.0 

WRS 

200 

5 

1 

170.0 

2.5 

5.1 

WRS 

200 

5 

2 

190.0 

2.7 

5.5 

WRS 

200 

5 

3 

160.0 

2.3 

4.8 

WRS 

200 

5 

4 

170.0 

3.6 

5.0 

WRS 

200 

6 

1 

200.0 

4.4 

10.0 

WRS 

200 

6 

2 

170.0 

<1.0 

3.7 
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Table  A5  (Concluded) 


Compound 


Soil 

TNT  Added 

Soil 

Concentration. 

Pg/g 

Typ« 

wg/g 

pH 

Replicate 

TNT 

2ADNT 

4ADNT 

WRS 

200 

6 

3 

170.0 

2.5 

3.6 

WRS 

200 

6 

4 

180.0 

<1.0 

3.5 

WRS 

200 

7 

1 

180.0 

<1.0 

3.1 

WRS 

200 

7 

2 

170.0 

<1.0 

3.1 

WRS 

200 

7 

3 

200.0 

<1.0 

3.4 

WRS 

200 

7 

4 

170.0 

<1.0 

3.8 

WRS 

200 

8 

1 

180.0 

<1.0 

3.3 

WRS 

200 

8 

2 

170.0 

<1.0 

3.1 

WRS 

200 

8 

3 

150.0 

<1.0 

2.8 

WRS 

200 

8 

4 

160.0 

<1.0 

3.0 

CLAY 

400 

5 

1 

390.0 

5.8 

7.9 

CLAY 

400 

5 

2 

420.0 

6.0 

8.2 

CLAY 

400 

5 

3 

460.0 

6.2 

8.6 

CLAY 

400 

5 

4 

460.0 

6.2 

8.4 

aAY 

400 

6 

1 

340.0 

6.1 

8.0 

CLAY 

400 

6 

2 

300.0 

5.8 

7.6 

CLAY 

400 

6 

3 

380.0 

6.4 

8.7 

CLAY 

400 

6 

4 

350.0 

6.1 

8.1 

aAY 

400 

7 

1 

360.0 

9.6 

17.0 

CLAY 

400 

7 

2 

400.0 

7.0 

9.9 

CLAY 

400 

7 

3 

390.0 

6.6 

9.1 

CLAY 

400 

7 

4 

350.0 

6.3 

8.3 

CLAY 

400 

8 

1 

340.0 

6.9 

8.9 

CT-AY 

400 

8 

2 

380.0 

6.8 

8.9 

CLAY 

400 

8 

3 

300.0 

6.2 

7.8 

CLAY 

400 

8 

4 

320.0 

6.3 

8.2 

WRS 

400 

5 

1 

310.0 

5.3 

13.0 

WRS 

400 

5 

2 

370.0 

3.5 

7.7 

WRS 

400 

5 

3 

360.0 

3.4 

7.2 

WRS 

400 

5 

4 

310.0 

3.1 

6.6 

WRS 

400 

6 

1 

340.0 

2.9 

6.1 

WRS 

400 

6 

2 

290.0 

2.6 

5.6 

WRS 

400 

6 

3 

320.0 

3.5 

7.1 

WRS 

400 

6 

4 

380.0 

3.0 

6.3 

WRS 

400 

7 

1 

300.0 

2.6 

6.0 

WRS 

400 

7 

2 

360.0 

2.9 

6.7 

WRS 

400 

7 

3 

380.0 

2.9 

6.6 

WRS 

400 

7 

4 

380.0 

2.8 

6.5 

WRS 

400 

8 

1 

360.0 

5.0 

11.0 

WRS 

400 

8 

2 

380.0 

3.2 

6.5 

WRS 

400 

8 

3 

330.0 

4.4 

5.9 

WRS 

400 

3 

4 

300.0 

4.3 

5.8 
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Table  A6 

Concent rat Iona  of  TNT,  2ADNT,  and  AADNT  In  Soils  at  T20  In  the  pH  Study 


Compound 


Soil 

TNT  Added 

So;l 

Concentration, 

pg/g 

Type 

Pg/g 

pH 

Hepllcate 

TNT 

2ADNT 

4ADNT 

aAY 

0 

5 

1 

<1.0 

<1.0 

<1,0 

CLAY 

0 

5 

2 

<1.0 

1.3 

<1.0 

CLAY 

0 

5 

3 

<1.0 

<1.0 

<1.0 

CLAY 

0 

5 

4 

<1.0 

<1.0 

<1.0 

aAY 

0 

6 

1 

<1.0 

1.4 

<1.0 

CLAY 

0 

6 

2 

<1.0 

<1.0 

<1.0 

aAY 

0 

6 

3 

<1.0 

<1.0 

<1.0 

CLAY 

0 

6 

4 

<1.0 

<1.0 

<1.0 

aAY 

0 

7 

1 

<1.0 

<1.0 

<1.0 

CLAY 

0 

7 

2 

<1.0 

1.2 

<1.0 

aAY 

0 

7 

3 

<1.0 

<1.0 

<1.0 

CLAY 

0 

7 

4 

<1.0 

<1.0 

<1.0 

aAY 

0 

8 

1 

<1.0 

<1.0 

<1.0 

CLAY 

0 

8 

2 

<1.0 

<1.0 

<1.0 

CLAY 

0 

8 

3 

<1 .0 

<1.0 

<1.0 

CLAY 

0 

8 

4 

<1.0 

<1.0 

<1.0 

was 

0 

5 

1 

<1.0 

<1.0 

<1.0 

was 

0 

5 

2 

<1.0 

<1.0 

<1.0 

was 

0 

5 

3 

<1.0 

<1.0 

<1.0 

was 

0 

5 

4 

<1.0 

<1.0 

<1.0 

was 

0 

6 

1 

<1.0 

<1.0 

<1.0 

was 

0 

6 

2 

<1.0 

<1.0 

<1.0 

was 

0 

6 

3 

<1.0 

<1.0 

<1.0 

was 

0 

6 

4 

<1.0 

<1.0 

1.6 

was 

0 

7 

1 

<1.0 

<1.0 

<1.0 

was 

0 

7 

2 

<1.0 

<1.0 

<1.0 

was 

0 

7 

3 

<1.0 

<1.0 

<1.0 

was 

0 

7 

4 

<1.0 

<1.0 

<1.0 

was 

0 

8 

1 

<1.0 

<1.0 

<1.0 

was 

0 

8 

2 

<1.0 

<1.0 

<1.0 

was 

0 

8 

3 

<1.0 

<1.0 

<1.0 

was 

0 

8 

4 

<1.0 

<1.0 

<1.0 

aAY 

100 

5 

1 

3.4 

9.6 

3.7 

CLAY 

100 

5 

2 

2.9 

5.5 

<1.0 

aAY 

100 

5 

3 

2.9 

2.6 

<1.0 

CLAY 

100 

5 

4 

3.1 

7.6 

3.5 

CLAY 

100 

6 

1 

2.8 

2.3 

<1.0 

CLAY 

100 

6 

2 

3.1 

3.6 

1.3 

aAY 

100 

6 

3 

3.0 

6.0 

2.3 

CLAY 

100 

6 

4 

2.9 

4.4 

1.5 

aAY 

100 

7 

1 

2.4 

4.2 

1.3 

CLAY 

100 

7 

2 

2.3 

3.4 

1.3 
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Table  A6  (Continued) 


Compound 


Soli 

THT  Added 

Soli 

Concentration. 

yg/g 

Type 

yg/g 

pH 

Replicate 

TNT 

2ADNT 

4^NT 

CLAY 

100 

7 

3 

2.2 

4.4 

1.4 

CLAY 

100 

7 

4 

2.4 

3.6 

<1.0 

CLAY 

100 

8 

1 

2.3 

4.3 

1.2 

CLAY 

100 

8 

2 

2.2 

1.4 

<1.0 

CLAY 

100 

8 

3 

2.4 

3.6 

<1.0 

CLAY 

100 

8 

4 

<1.0 

2.6 

<1.0 

WRS 

100 

5 

1 

3.8 

6.5 

3.2 

WRS 

100 

5 

2 

2.9 

7.4 

2.7 

WRS 

100 

5 

3 

6.9 

6.4 

3.4 

WRS 

100 

5 

4 

<1.0 

9.5 

6.0 

WRS 

100 

6 

1 

<1.0 

6.1 

3.1 

WRS 

100 

6 

2 

<1.0 

6.9 

3.2 

WRS 

100 

6 

3 

<1.0 

8.2 

4.1 

WRS 

100 

6 

4 

<1.0 

7.1 

3.4 

WRS 

100 

7 

1 

<1.0 

7.6 

3.6 

WRS 

100 

7 

2 

<1.0 

6.6 

3.7 

WRS 

100 

7 

3 

<1.0 

6.9 

4.0 

WRS 

100 

7 

4 

<1.0 

7.9 

4.0 

WRS 

100 

8 

1 

<1.0 

7.3 

4.0 

WRS 

100 

8 

2 

<1.0 

3.1 

<1.0 

WRS 

100 

6 

3 

<1.0 

6.7 

3.5 

WRS 

100 

8 

4 

2.3 

4.9 

1.4 

CLAY 

200 

5 

1 

4.1 

14.0 

6.1 

CLAY 

200 

5 

2 

4.3 

18.0 

7.8 

CLAY 

200 

5 

3 

5.5 

18.0 

8.0 

CLAY 

200 

5 

4 

4.9 

15.0 

6.4 

CLAY 

200 

6 

1 

4.2 

13.0 

5.2 

CLAY 

200 

6 

2 

5.0 

14.0 

5.3 

CLAY 

200 

6 

3 

4.2 

7.9 

3.7 

CLAY 

200 

6 

4 

3.5 

13.0 

4.7 

CLAY 

200 

7 

1 

2.8 

8.5 

2.6 

CLAY 

200 

7 

2 

2.7 

8.9 

2.8 

CLAY 

200 

7 

3 

3.5 

11.0 

3.5 

CLAY 

200 

7 

4 

3.2 

12.0 

3.5 

CLAY 

200 

8 

1 

2.9 

11.0 

3.4 

CLAY 

200 

8 

9 

3.1 

7.9 

2.5 

CLAY 

200 

8 

3 

3.6 

6.6 

1.8 

CLAY 

200 

8 

4 

3.2 

8.4 

2.4 

WRS 

200 

5 

1 

90.0 

6.1 

5.1 

WRS 

200 

5 

2 

— 

— 

— 

WRS 

200 

5 

3 

— 

— 

WRS 

200 

5 

4 

73.0 

7.2 

6.3 

WRS 

200 

6 

« 

i 

34.0 

10.0 

6.8 

WRS 

200 

6 

2 

41.0 

10.0 

6.8 

(Continued) 
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Table  A6  (Concluded) 


Compound 


Soil 

TNT  Added 

Soil 

Concentration • 

MR/g 

I2I£ 

Mg/8 

pH 

Replicate 

TNT 

2ADNT 

4ADNT 

WRS 

200 

6 

3 

36.0 

8.7 

6.5 

WRS 

200 

6 

4 

65.0 

6.3 

5.6 

WRS 

200 

7 

1 

48.0 

6.0 

5.3 

WRS 

200 

7 

2 

38.0 

5.8 

4.5 

WRS 

200 

7 

3 

58.0 

3.7 

3.9 

WRS 

200 

7 

4 

77.0 

4.3 

4.2 

WRS 

200 

8 

1 

40.0 

6.0 

5.3 

WRS 

200 

8 

2 

35.0 

8.8 

5.7 

WRS 

200 

8 

3 

47.0 

6.9 

5.4 

WRS 

200 

8 

4 

— 

CLAY 

400 

5 

1 

42.0 

33.0 

24.0 

CLAY 

400 

5 

2 

IIO.O 

25.0 

19.0 

CLAY 

400 

5 

3 

110.0 

26.0 

21.0 

CLAY 

400 

5 

4 

100.0 

27.0 

20.0 

CLAY 

400 

6 

1 

40.0 

33.0 

14.0 

CLAY 

400 

6 

2 

24.0 

29.0 

13.0 

CLAY 

400 

6 

3 

81.0 

31.0 

20.0 

CLAY 

400 

6 

4 

66.0 

33.0 

17.0 

CLAY 

400 

7 

1 

17.0 

30.0 

13.0 

CLAY 

400 

7 

2 

17.0 

31.0 

15.0 

CLAY 

400 

7 

3 

64.0 

29.0 

19.0 

CUY 

400 

7 

4 

20.0 

35.0 

14.0 

aAY 

400 

8 

1 

13.0 

20.0 

8.3 

CLAY 

400 

8 

2 

19.0 

28.0 

13.0 

aAY 

400 

8 

3 

17.0 

23.0 

9.3 

CLAY 

400 

8 

4 

15.0 

27.0 

13.0 

WRS 

400 

5 

1 

240.0 

5.3 

7.3 

WRS 

400 

5 

2 

340.0 

4.7 

7.0 

WRS 

400 

5 

3 

310.0 

5.1 

6.6 

WRS 

400 

5 

4 

220.0 

3.9 

4.0 

WRS 

400 

6 

1 

250.0 

1.5 

2.5 

WRS 

400 

6 

2 

160.0 

1.9 

2.7 

WRS 

400 

6 

3 

230.0 

6.4 

5.8 

WRS 

400 

6 

4 

310.0 

3.5 

4.3 

WRS 

400 

7 

1 

150.0 

5.5 

4.7 

WRS 

400 

7 

2 

210.0 

5.0 

4.5 

WRS 

400 

7 

3 

230.0 

3.9 

4.4 

WRS 

400 

7 

4 

220.0 

2.5 

4.7 

WRS 

400 

8 

1 

230.0 

5.9 

5.2 

WRS 

400 

8 

2 

230.0 

1.7 

2.7 

WRS 

400 

8 

3 

150.0 

1.7 

2.6 

WRS 

400 

8 

4 

150.0 

9.3 

8.3 
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TabU  A7 

Concentrations  of  TNT,  2ADNT,  and  AADNT  In  Soils  at  T65  In  the  pH  Study 


Soil 

TNT  Added 

Soil 

Conpound 

Concentration. 

Mg/g 

IZ2« 

Mg/g 

_EH- 

Replicate 

TNT 

2ADNT 

4ADNT 

CLAY 

0 

5 

1 

<1.0 

<1.0 

<1.0 

CLAY 

0 

5 

2 

<1.0 

<1.0 

<1.0 

CLAY 

0 

5 

3 

<1.0 

<1.0 

<1.0 

CLAY 

0 

5 

4 

<1.0 

<1.0 

<1.0 

CLAY 

0 

6 

1 

<1.0 

<1.0 

<1.0 

CLAY 

0 

6 

2 

<1.0 

<1.0 

<1.0 

CLAY 

0 

6 

3 

<1.0 

<1.0 

<1.0 

CLAY 

0 

6 

4 

<1.0 

<1.0 

<1.0 

CLAY 

0 

7 

1 

<1.0 

<1.0 

<1.0 

CLAY 

0 

7 

2 

<1.0 

<1.0 

<1.0 

CLAY 

0 

7 

3 

<1.0 

1.8 

<1.0 

CLAY 

0 

7 

4 

<1.0 

<1.0 

<1.0 

CLAY 

0 

8 

1 

<1.0 

<1.0 

<1.0 

CLAY 

0 

8 

2 

<1.0 

<1.0 

<1.0 

CLAY 

0 

8 

3 

<1.0 

<1.0 

<1.0 

CLAY 

0 

8 

4 

<1.0 

<1.0 

<1.0 

WRS 

0 

5 

J 

<1.0 

<1.0 

<1.0 

WRS 

0 

5 

2 

<1.0 

<1.0 

<1.0 

WRS 

0 

5 

3 

<1.0 

<1.0 

<1.0 

WRS 

0 

5 

4 

<1.0 

<1.0 

<1.0 

WRS 

0 

6 

1 

<1.0 

<1.0 

<1.0 

WRS 

0 

6 

2 

<1.0 

<1.0 

<1.0 

WRS 

0 

6 

3 

<1,0 

<1.0 

<1.0 

WRS 

0 

6 

4 

<1.0 

<1.0 

<1.0 

WRS 

0 

7 

1 

<1.0 

<1.0 

<1.0 

WRS 

0 

7 

2 

<1.0 

<1.0 

<1.0 

WRS 

0 

7 

3 

<1.0 

<1.0 

<1.0 

WRS 

0 

7 

4 

<1.0 

<1.0 

<1.0 

WRS 

0 

8 

1 

<1.0 

<1.0 

<1.0 

WRS 

0 

8 

2 

<1.0 

<1.0 

<1.0 

WRS 

0 

8 

3 

<1.0 

<1.0 

<1.0 

WRS 

0 

8 

4 

<1.0 

<1.0 

<1.0 

CLAY 

100 

5 

1 

<1.0 

5.2 

2.9 

CLAY 

100 

5 

2 

3.7 

3.9 

2.4 

CLAY 

100 

5 

3 

<1.0 

2.7 

2.0 

CLAY 

100 

5 

4 

<1.0 

3.7 

2.1 

CLAY 

100 

6 

1 

<1.0 

1.9 

<1.0 

CLAY 

100 

6 

2 

<1.0 

2.2 

<1.0 

aAY 

100 

6 

3 

<1.0 

2.5 

2.0 

CLAY 

100 

6 

4 

<1.0 

2.1 

2.0 

CLAY 

100 

7 

1 

<1.0 

2.1 

<1.0 

CLAY 

100 

7 

2 

3.7 

1.8 

<1.0 
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Table  A7  (Continued) 


Conpound 


Soil 

TNT  Added 

Soil 

Concentration. 

wg/g 

Type 

wg/g 

pH 

Replicate 

TNT 

2ADNT 

4A0NT 

CLAY 

100 

7 

3 

<1.0 

2.2 

<1.0 

CLAY 

100 

7 

4 

<1.0 

<1.0 

<1.0 

CLAY 

100 

8 

1 

<1.0 

<1.0 

<1.0 

CLAY 

100 

8 

2 

<1.0 

<1.0 

<1.0 

CLAY 

100 

8 

3 

<1.0 

<1.0 

<1.0 

CLAY 

100 

8 

4 

<1.0 

<1.0 

<1.0 

WRS 

100 

5 

1 

<1.0 

1.6 

<1.0 

WRS 

100 

5 

2 

<1.0 

1.8 

<1.0 

WRS 

100 

5 

3 

<1.0 

4.7 

3.0 

WRS 

100 

5 

4 

<1.0 

2.7 

<1.0 

WRS 

100 

6 

1 

<1.0 

<1.0 

1.7 

WRS 

100 

6 

2 

<1.0 

1.5 

<1.0 

WRS 

100 

6 

3 

<1.0 

1.9 

<1.0 

WRS 

100 

6 

4 

<1.0 

<1.0 

<1.0 

WRS 

100 

7 

1 

<1.0 

<1.0 

<1.0 

WRS 

100 

7 

2 

<1.0 

<1.0 

<1.0 

WRS 

100 

7 

3 

<1.0 

<1.0 

<1.0 

WRS 

100 

7 

4 

<1.0 

<1.0 

<1.0 

WRS 

100 

8 

1 

<1.0 

<1.0 

<1.0 

WRS 

100 

8 

2 

<1.0 

<1.0 

<1.0 

WRS 

100 

8 

3 

<1.0 

<1.0 

<1.0 

WRS 

100 

8 

4  . 

<1.0 

<1.0 

<1.0 

CLAY 

200 

5 

1 

<1.0 

7.9 

5.2 

CLAY 

200 

5 

2 

<1.0 

9.3 

7.3 

CLAY 

200 

5 

3 

<1.0 

6.8 

5.1 

CLAY 

200 

5 

4 

3.8 

6.8 

5.6 

CLAY 

200 

6 

1 

2.4 

<1.0 

4.2 

CLAY 

200 

6 

2 

<1.0 

7.2 

4.8 

CLAY 

200 

6 

3 

<1.0 

3.6 

2.3 

CLAY 

200 

6 

4 

<1.0 

5.0 

3.0 

CLAY 

200 

7 

1 

<1.0 

3.9 

2.1 

CLAY 

200 

7 

2 

<1.0 

4.0 

2.4 

CLAY 

200 

7 

3 

<1.0 

3.4 

2.1 

CLAY 

200 

7 

4 

3.7 

4.3 

2.4 

CXAY 

200 

8 

1 

<1.0 

4.4 

2.6 

CLAY 

200 

8 

2 

<1.0 

2.9 

<1.0 

aAY 

200 

8 

3 

<1.0 

3.8 

2.5 

CLAY 

200 

8 

4 

<1.0 

3.7 

2.0 

WRS 

200 

5 

1 

<1.0 

10.0 

7.5 

WRS 

200 

5 

2 

2.9 

14.0 

12.0 

WRS 

200 

5 

3 

<1.0 

12.0 

10.0 

WRS 

200 

5 

4 

<1.0 

7.6 

6.2 

WRS 

200 

6 

1 

<1.0 

8.5 

5.0 

WRS 

200 

6 

2 

<1.0 

4.7 

3.5 
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Table  A7  (Concluded) 


Conpound 


Soil 

TNT  Added 

Soil 

Concentration, 

pg/g 

Type 

Ug/g 

pH 

Replicate 

TNT 

2AI)NT 

4AimT 

WRS 

200 

6 

3 

6.8 

<1.0 

10.0 

WRS 

200 

6 

4 

<1.0 

5.5 

2.8 

WRS 

200 

7 

1 

<1.0 

3.1 

<1.0 

WRS 

200 

7 

2 

<1.0 

6.6 

3.8 

WRS 

200 

7 

3 

<1.0 

4.1 

1.9 

WRS 

200 

7 

4 

<1.0 

9.4 

3.7 

WRS 

200 

8 

1 

<1.0 

7.8 

4.1 

WRS 

200 

8 

2 

<1.0 

9.3 

3.7 

WRS 

200 

8 

3 

<1.0 

8.2 

6.3 

WRS 

200 

8 

4 

<1.0 

8.0 

4.1 

CLAY 

400 

5 

1 

7.1 

19.0 

18.0 

CLAY 

400 

5 

2 

7.5 

21.0 

20.0 

CLAY 

400 

5 

3 

7.5 

20.0 

20.0 

CLAY 

400 

5 

4 

6.1 

16.0 

16.0 

aAY 

400 

6 

1 

7.2 

15.0 

9.8 

CLAY 

400 

6 

2 

6.0 

13.0 

8.8 

CLAY 

400 

6 

3 

8.4 

17.0 

14.0 

CLAY 

400 

6 

4 

6.7 

16.0 

12.0 

CLAY 

400 

7 

1 

4.2 

15.0 

11.0 

CLAY 

400 

7 

2 

4.0 

18.0 

11,0 

aAY 

400 

7 

3 

5.3 

14.0 

13.0 

CLAY 

400 

7 

4 

<1.0 

14.0 

9.5 

CLAY 

400 

8 

1 

3.9 

9.1 

6.0 

CLAY 

400 

8 

2 

4.8 

20.0 

13.0 

aAY 

400 

8 

3 

3.9 

11.0 

6.4 

CLAY 

400 

8 

4 

4.4 

9.0 

6.5 

WRS 

400 

5 

1 

48.0 

15.0 

15.0 

WRS 

400 

5 

2 

59.0 

16.0 

16.0 

WRS 

400 

5 

3 

48.0 

11.0 

20.0 

WRS 

400 

5 

4 

56.0 

17.0 

16.0 

WRS 

400 

6 

1 

41.0 

9.3 

12.0 

WRS 

400 

6 

2 

19.0 

12.0 

14.0 

WRS 

400 

6 

3 

11. 0 

14.0 

12.0 

WRS 

400 

6 

4 

52.0 

8.5 

11.0 

WRS 

400 

7 

1 

1.3 

12.0 

7.6 

WRS 

400 

7 

2 

5.5 

12.0 

9.4 

WRS 

400 

7 

3 

20.0 

14.0 

12.0 

WRS 

400 

7 

4 

8.4 

14.0 

15.0 

WRS 

400 

8 

1 

1.3 

12.0 

7.1 

WRS 

400 

8 

2 

<1.0 

15.0 

9.4 

WRS 

400 

8 

3 

2.9 

29.0 

13.0 

WRS 

400 

8 

4 

<1.0 

16.0 

8.9 
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TabI*  A8 

Yields  of  Cypems  eeoulentue  Grown  in  WRS  and  Clay  Treated  with 
0»  100»  200t  and  400  gg  THT/g  of  Soil  at  Pour  pH  Values 


Soil 

TNT 

Soil 

X  Dry 

Total 
Live 
wet  wt. 

Dead 

Total 
Live 
dry  wt» 

Total 

Live 

Type 

Added 

pH 

Rap* 

VC 

8 

ODW,  g 

s 

ODW,  g 

CLAY 

0 

5 

1 

15 

80.2 

5.9 

12.0 

11.6 

CLAY 

0 

5 

2 

14 

104.4 

0.1 

14.6 

6.2 

CLAY 

0 

5 

3 

19 

84.5 

1.6 

16.1 

5.9 

CLAY 

0 

5 

4 

17 

94.0 

4.3 

16.0 

9.2 

CLAY 

0 

6 

1 

15 

57.0 

0.4 

8.6 

6.1 

CLAY 

0 

6 

2 

22 

52.7 

0.6 

11.6 

4.1 

CLAY 

0 

6 

3 

20 

62.0 

2.5 

12.4 

6.5 

CLAY 

0 

6 

4 

15 

83.3 

0.3 

12.5 

6.0 

CLAY 

0 

7 

1 

20 

74.0 

2.9 

14.8 

6.9 

CLAY 

0 

7 

2 

23 

36.0 

0.7 

8.3 

4.0 

CLAY 

0 

7 

3 

23 

60.0 

4.8 

13.8 

8.1 

CLAY 

0 

7 

4 

24 

33.2 

0.8 

8.0 

4.0 

CLAY 

0 

8 

1 

14 

19.0 

0.7 

2.7 

6.8 

CLAY 

0 

8 

2 

15 

52.2 

0.4 

7.8 

6.1 

CLAY 

0 

8 

3 

15 

77.3 

2.0 

11.6 

7.7 

CLAY 

0 

8 

4 

16 

56.6 

0.4 

9.1 

5.7 

CLAY 

100 

5 

1 

15 

41.8 

0.5 

6.3 

6.2 

CLAY 

100 

5 

2 

16 

46.0 

2.0 

7.4 

7.3 

CLAY 

100 

5 

3 

14 

96.3 

0.9 

13.5 

7.0 

CLAY 

100 

5 

4 

18 

29.0 

0.1 

5.2 

4.7 

CLAY 

100 

6 

1 

16 

139.0 

1.1 

22.2 

6.4 

CLAY 

100 

6 

2 

18 

52.6 

1.5 

9.5 

6.1 

CLAY 

100 

6 

3 

15 

43.3 

0.2 

6.5 

5.9 

CLAY 

100 

6 

4 

23 

61.7 

1.3 

14.2 

4.6 

CLAY 

100 

7 

1 

14 

28.5 

0.7 

4.0 

6.8 

CLAY 

100 

7 

2 

19 

56.2 

1.5 

10.7 

5.8 

CLAY 

100 

7 

3 

17 

18.2 

1.1 

3.1 

6.0 

CLAY 

100 

7 

4 

14 

33.2 

0.1 

4.6 

6.2 

CLAY 

100 

8 

1 

19 

62.0 

1.7 

11.8 

6.0 

CLAY 

100 

8 

2 

16 

31.3 

0.0 

5.0 

5.3 

CLAY 

100 

8 

3 

19 

40.0 

0.0 

7.6 

4.3 

CLAY 

100 

8 

4 

17 

60.7 

0.0 

10.3 

4.9 

CLAY 

200 

5 

1 

17 

57.0 

3.1 

9.7 

8.0 

CLAY 

200 

5 

2 

20 

53.7 

4.6 

10.7 

8.6 

CUY 

200 

5 

3 

21 

73.3 

4.5 

15.4 

8.3 

CLAY 

200 

5 

4 

20 

89.2 

7.0 

17.8 

11.0 

CLAY 

200 

6 

1 

24 

52.0 

5.6 

12.5 

8.8 

(Continued) 


*  Rap  -  replicate. 
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Table  A8  (Continued) 


Soil 

Type 

TNT 

Added 

Soil 

pH 

R«P* 

I  Dry 
wt 

Total 
Live 
wet  wt, 

8 

Dead 
ODW,  g 

Total 
Live 
dry  wt, 

8 

Total 
Live 
ODW,  g 

CLAY 

200 

6 

2 

13 

78.8 

0.2 

10.2 

6.9 

CLAY 

200 

6 

3 

19 

90.5 

3.4 

17.2 

7.7 

CLAY 

200 

6 

4 

17 

101.1 

0.8 

17.2 

5.7 

CLAY 

200 

7 

1 

18 

51.2 

1.6 

9.2 

6.2 

CLAY 

200 

7 

2 

19 

78.7 

4.1 

15.0 

8.4 

CLAY 

200 

7 

3 

22 

62.7 

4.2 

13.8 

7.7 

CLAY 

200 

7 

4 

13 

60.2 

0.3 

7.8 

7.0 

CLAY 

200 

8 

1 

16 

68.7 

0.2 

11.0 

5.5 

CLAY 

200 

8 

2 

20 

88.0 

0.8 

17.6 

4.8 

CLAY 

200 

8 

3 

16 

61.8 

1.6 

9.9 

6.9 

CLAY 

200 

8 

4 

23 

24.0 

1.3 

5.5 

4.6 

CLAY 

400 

5 

1 

16 

24.2 

0.0 

3.9 

5.3 

CLAY 

400 

5 

2 

20 

11.6 

0.0 

2.3 

4.0 

CLAY 

400 

5 

3 

15 

1.7 

0.0 

0.3 

5.7 

CLAY 

400 

5 

4 

— 

0.0 

0.0 

0.0 

0.0 

CLAY 

400 

6 

1 

16 

40.0 

1.2 

6.4 

6.5 

CLAY 

400 

6 

2 

22 

58.5 

0.8 

12.9 

4.3 

CLAY 

400 

6 

3 

21 

45.6 

1.0 

9.6 

4.8 

CLAY 

400 

6 

4 

16 

60.5 

2.3 

9.7 

7.6 

CLAY 

400 

7 

1 

13 

46.0 

0.0 

6.0 

6.7 

CLAY 

400 

7 

2 

21 

28.8 

0.7 

6.0 

4.5 

CLAY 

400 

7 

3 

12 

38.3 

0.0 

4.6 

7.3 

CLAY 

400 

7 

4 

13 

72.8 

0.7 

9.5 

7.4 

CLAY 

400 

8 

1 

17 

76.5 

0.8 

13.0 

5.7 

CLAY 

400 

8 

2 

12 

40.7 

0.0 

4.9 

7.3 

CLAY 

400 

8 

3 

18 

38.5 

1.0 

6.9 

5.6 

CLAY 

400 

8 

4 

12 

36.6 

0.0 

4.4 

7.3 

WRS 

0 

5 

1 

16 

72.0 

4.0 

11.5 

9.2 

WRS 

0 

5 

2 

14 

51.2 

4.0 

7.2 

10.1 

WRS 

0 

5 

3 

19 

42.0 

4.0 

8.0 

8.2 

WRS 

0 

5 

4 

21 

26.0 

4.0 

5.5 

7.7 

WRS 

0 

6 

1 

18 

62.3 

4.0 

11.2 

8.5 

WRS 

0 

6 

2 

19 

41.1 

4.0 

7.8 

8.2 

WRS 

0 

6 

3 

14 

54.6 

4.0 

7.6 

10.1 

WRS 

0 

6 

4 

18 

59.5 

4.0 

10.7 

8.5 

WRS 

0 

7 

1 

19 

52.0 

2.9 

9.9 

7.2 

WRS 

0 

7 

2 

16 

59.8 

2.1 

9.6 

7.4 

WRS 

0 

7 

3 

19 

60.5 

0.5 

11.5 

4.8 

WRS 

0 

7 

4 

17 

67.8 

2.3 

11.5 

7.2 

WRS 

0 

8 

1 

18 

61.5 

1.3 

11.1 

5.9 

WRS 

0 

8 

2 

30 

37.3 

8.6 

11.2 

10.9 

WRS 

0 

8 

3 

15 

55.0 

3.4 

8.3 

9.1 

WRS 

0 

8 

4 

20 

40.4 

6.1 

8.1 

10.1 
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Table  A8  (Continued) 


Soli 

TNT 

Soil 

X  Dry 

Total 
Live 
wet  wt , 

Dead 

Total 
Live 
dry  wt , 

Total 

Live 

Type 

Added 

pH 

Rep* 

wt 

8 

ODW,  g 

8 

ODW,  g 

WKS 

100 

5 

1 

18 

44.7 

5.6 

8.0 

10.2 

WRS 

100 

5 

2 

13 

74.0 

1.1 

9.6 

7.8 

WRS 

100 

5 

3 

13 

23.0 

3.4 

3.0 

10.1 

WRS 

100 

5 

4 

14 

65.7 

4.7 

9.2 

10.8 

WRS 

100 

6 

1 

20 

59.4 

2.1 

11.9 

6.1 

WRS 

100 

6 

2 

16 

48.4 

4.6 

7.7 

9.9 

WRS 

100 

6 

3 

13 

56.0 

0.6 

7.3 

7.3 

WRS 

100 

6 

4 

19 

37.0 

3.3 

7.0 

7.6 

WRS 

100 

7 

1 

18 

67.3 

1.6 

12.1 

6.2 

WRS 

100 

7 

2 

14 

59.8 

2.4 

8.4 

8.5 

WRS 

100 

7 

3 

18 

45.7 

3.2 

8.2 

7.8 

WRS 

100 

7 

4 

15 

60.8 

1.4 

9.1 

7.1 

WRS 

100 

8 

1 

19 

42.0 

2.1 

8.0 

6.4 

WRS 

100 

8 

2 

27 

24.5 

5.1 

6.6 

7.8 

WRS 

100 

8 

3 

17 

45.5 

2.8 

7.7 

7.7 

WRS 

100 

8 

4 

20 

48.5 

4.2 

9.7 

8.2 

WRS 

200 

5 

1 

— 

0.0 

0.0 

0.0 

0.0 

WRS 

200 

5 

2 

20 

0.7 

0.2 

0.1 

4.2 

WRS 

200 

5 

3 

20 

1.2 

0.3 

0.2 

4.3 

WRS 

200 

5 

4 

20 

0.1 

0.3 

0.0 

4.3 

WRS 

200 

6 

1 

20 

9.0 

0.2 

1.8 

4.2 

WRS 

200 

6 

2 

13  ' 

29.4 

0.2 

3.8 

6.9 

WRS 

200 

6 

3 

20 

6.0 

0.3 

1.2 

4.3 

WRS 

200 

6 

4 

17 

18.0 

0.4 

3.1 

5.3 

WRS 

200 

7 

1 

20 

3.3 

0.3 

0.7 

4.3 

WRS 

200 

7 

2 

20 

6.6 

0.0 

1.3 

4.0 

WRS 

200 

7 

3 

20 

9.7 

0.5 

1.9 

4.5 

WRS 

200 

7 

4 

20 

11.4 

0.3 

2.3 

4.3 

WRS 

200 

8 

1 

AM 

0.0 

0.0 

0.0 

0.0 

WRS 

200 

8 

2 

20 

9.0 

0.2 

1.8 

4.2 

WRS 

200 

8 

3 

20 

0.1 

0.1 

0.0 

4.1 

WRS 

200 

8 

4 

20 

1.5 

0.0 

0,3 

4.0 

WRS 

400 

5 

1 

— 

0.0 

0.0 

0.0 

0.0 

WRS 

400 

5 

2 

— 

0.0 

0.0 

0.0 

0.0 

WRS 

400 

5 

3 

0.0 

0.0 

0.0 

0.0 

WRS 

400 

5 

4 

— 

0.0 

0.0 

0.0 

0.0 

WRS 

400 

6 

1 

~ 

0.0 

0.0 

0.0 

0.0 

WRS 

400 

6 

2 

— 

0.0 

0.0 

0.0 

0.0 

WRS 

400 

6 

3 

— 

0.0 

0.0 

0.0 

0.0 

WRS 

400 

6 

4 

— 

0.0 

0.0 

0.0 

0.0 

WRS 

400 

7 

1 

— 

0.0 

0.0 

0.0 

0.0 

WRS 

400 

7 

2 

AM 

0.0 

0.0 

0.0 

0.0 

WRS 

400 

7 

3 

A. 

0.0 

0.0 

0.0 

0.0 

(Continued) 
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Table  A8  (Concluded) 


Soil 

TNT 

Soil 

Z  Dry 

Type 

Added 

Rep* 

vt 

WRS 

400 

7 

4 

WRS 

400 

8 

1 

— 

WRS 

400 

8 

2 

— 

WRS 

400 

8 

3 

— 

WRS 

400 

8 

4 

20 

Total 
Live 
wet  wt, 

g 

Dead 
ODW,  g 

Total 
Live 
dry  wt, 
g  _ 

Total 
Live 
ODW,  g 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

0.1 

0.2 

4.1 
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Table  A9 


Concentrations  of  THT,  2ADNT,  and  4ADNT  in  Cwperue  eaculentua  Grown  in 
WRS  and  Clay  Treated  with  0,  100,  200,  and  400  yg  Tf;T/g 
of  Soil  at  Four  pH  values 


Compound 


Soil 

TNT  Added 

Soil 

Concentration, 

ng/g 

Type 

Vig/g 

pH 

Replicate 

TNT 

2ADNT 

4ADNT 

CLAY 

0 

5 

1 

31.0 

<7.0 

<7.0 

CLAY 

0 

5 

2 

34.0 

<7.0 

<7.0 

CLAY 

0 

5 

3 

27.0 

<5.0 

<5.0 

CLAY 

0 

5 

4 

30.0 

<6.0 

<6.0 

CLAY 

0 

6 

1 

39.0 

<7.0 

<7.0 

CLAY 

0 

6 

2 

29.0 

<5.0 

<5.0 

CLAY 

0 

6 

3 

24.0 

<5.0 

<5.0 

CLAY 

0 

6 

4 

40.0 

<7.0 

<7.0 

CLAY 

0 

7 

1 

22.0 

<5.0 

6.0 

CLAY 

0 

7 

2 

19.0 

<4.0 

5.0 

CLAY 

0 

7 

3 

20.0 

<4.0 

<4.0 

CLAY 

0 

7 

4 

19.0 

<4.0 

<4.0 

CLAY 

0 

8 

1 

29.0 

<7.0 

<7.0 

CLAY 

0 

8 

2 

31.0 

<7.0 

<7.0 

CLAY 

0 

8 

3 

29.0 

<7.0 

<7.0 

CLAY 

0 

8 

4 

26.0 

<6.0 

<6.0 

CLAY 

100 

5 

1 

29.0 

<7.0 

<7.0 

CLAY 

100 

5 

2 

29.0 

<6.0 

<6.0 

CLAY 

100 

5 

3 

34.0 

<7.0 

<7.0 

CLAY 

100 

5 

4 

37.0 

<6.0 

7.0 

CLAY 

100 

6 

1 

31.0 

<6.0 

<6.0 

CLAY 

100 

6 

2 

26.0 

<6.0 

<6.0 

CLAY 

100 

6 

3 

31.0 

<7.0 

<7.0 

CLAY 

100 

6 

4 

24.0 

<4.0 

6.0 

CLAY 

100 

7 

1 

33.0 

<7.0 

<7.0 

CLAY 

100 

7 

2 

25.0 

<5.0 

<5.0 

CLAY 

100 

7 

3 

25.0 

<6.0 

<6.0 

CLAY 

100 

7 

4 

31.0 

<7.0 

<7.0 

CLAY 

100 

8 

1 

25.0 

<5.0 

<5.0 

CLAY 

100 

8 

2 

24.0 

<6.0 

<6.0 

CLAY 

100 

8 

3 

24.0 

<5.0 

<5.0 

CLAY 

100 

8 

4 

32.0 

<6.0 

<6.0 

CLAY 

200 

5 

1 

26.0 

<6.0 

<6.0 

CLAY 

200 

5 

2 

28.0 

5.0 

7.0 

CLAY 

200 

5 

3 

23.0 

<5.0 

<5.0 

CLAY 

200 

5 

4 

26.0 

<5.0 

<5.0 

CLAY 

200 

6 

1 

17.0 

<4.0 

5.0 

CLAY 

200 

6 

2 

38.0 

<8.0 

<8.0 

CLAY 

200 

6 

3 

21.0 

<5.0 

<5.0 

(Continued) 
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Table  A9  (Continued) 


Compound 


Soil 

TNT  Added 

Soil 

Concentration, 

ug/g 

-EL. 

Replicate 

TNT 

2ADNT 

4ADNT 

CLAY 

200 

6 

4 

28.0 

<6.0 

<6.0 

CLAY 

200 

7 

1 

29.0 

<6.0 

<6.0 

CLAY 

200 

7 

2 

25.0 

<5.0 

<5.0 

CLAY 

200 

7 

3 

21.0 

<5.0 

7.0 

CLAY 

200 

7 

4 

41.0 

<7.0 

<7.0 

CLAY 

200 

8 

1 

32.0 

<6.0 

<6.0 

CLAY 

200 

8 

2 

27.0 

<5.0 

<5.0 

CLAY 

200 

8 

3 

31.0 

<6.0 

7.0 

CLAY 

200 

8 

4 

17.0 

<4.0 

<4.0 

CLAY 

400 

5 

1 

38.0 

7.0 

8.0 

CLAY 

400 

5 

2 

25.0 

6.0 

7.0 

CLAY 

400 

5 

3 

110.0 

<20.0 

<20.0 

CLAY 

400 

5 

4 

* 

* 

* 

CLAY 

400 

6 

i 

28.0 

<6.0 

<6.0 

CLAY 

400 

6 

2 

20.0 

6.0 

10.0 

CLAY 

400 

6 

3 

22.0 

<5.0 

6.0 

CLAY 

400 

6 

4 

33.0 

<6.0 

<6.0 

CLAY 

400 

7 

1 

18.0 

<7.0 

<7.0 

CLAY 

400 

7 

2 

22.0 

<5.0 

6.0 

CLAY 

400 

7 

3 

34.0 

<8.0 

<8.0 

CLAY 

400 

7 

4 

41.0 

<8.0 

<8.0 

CLAY 

400 

8 

1 

28.0 

<6.0 

<6.0 

CLAY 

400 

8 

2 

43.0 

<8.0 

<8.0 

CLAY 

400 

8 

3 

26.0 

<6.0 

<6.0 

CLAY 

400 

8 

4 

35.0 

<8.0 

<8.0 

WRS 

0 

5 

1 

25.0 

<6.0 

<6.0 

WRS 

0 

5 

2 

27.0 

<7.0 

<7.0 

WRS 

0 

5 

3 

21.0 

<5.0 

<5.0 

WRS 

0 

5 

4 

20.0 

<5.0 

<5.0 

WRS 

0 

6 

1 

22.0 

<6.0 

<6.0 

WRS 

0 

6 

2 

23.0 

<5.0 

<5.0 

WRS 

0 

6 

3 

31.0 

<7.0 

<7.0 

WRS 

0 

6 

4 

24.0 

<6.0 

<6.0 

WRS 

0 

7 

1 

21.0 

<5.0 

5.0 

WRS 

0 

7 

2 

28.0 

<6.0 

<6.0 

WRS 

0 

7 

3 

22.0 

<5.0 

<5.0 

WRS 

0 

7 

4 

26.0 

<6.0 

<6.0 

WRS 

0 

8 

1 

23.0 

<6.0 

<6.0 

WRS 

0 

8 

2 

13.0 

<3.0 

<3.0 

WRS 

0 

8 

3 

28.0 

<7.0 

<7.0 

WRS 

0 

8 

4 

20.0 

<5.0 

<5.0 

(Continued) 


*  Plante  did  not  survive. 
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HI 
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Table  A9  (Continued) 


Compound 


Soil 

TNT  Added 

Soil 

Concentration. 

yg/g 

Type 

yg/g 

pH 

Replicate 

TNT 

2ADNT 

AADNT 

WRS 

100 

5 

1 

23.0 

<6.0 

<6.0 

WRS 

100 

5 

2 

3A.0 

<8.0 

<8.0 

WRS 

100 

5 

3 

32.0 

<7.0 

<7.0 

WRS 

100 

5 

A 

31.0 

<7.0 

<7.0 

WRS 

100 

6 

1 

2A.0 

<5.0 

<5.0 

WRS 

100 

6 

2 

26.0 

<6-0 

<6.0 

WRS 

100 

6 

3 

33.0 

<8.0 

<8.0 

WRS 

100 

6 

A 

22.0 

<5.0 

6.0 

WRS 

100 

7 

1 

23.0 

<6.0 

6.0 

WRS 

100 

7 

2 

33.0 

<7.0 

<7.0 

WRS 

100 

7 

3 

23.0 

<6.0 

<6.0 

WRS 

100 

7 

A 

29.0 

<7.0 

<7.0 

WRS 

100 

8 

1 

21.0 

<5.0 

6.0 

WRS 

100 

8 

2 

15.0 

<A.O 

<A.O 

WRS 

100 

8 

3 

27.0 

<6.0 

<6.0 

WRS 

100 

8 

A 

23.0 

<5.0 

6,  0 

WRS 

200 

5 

1 

* 

* 

* 

WRS 

200 

5 

2 

200.0 

<50.0 

<50.0 

WRS 

200 

5 

3 

<25.0 

<25.0 

25.0 

WRS 

200 

5 

A 

<500.0 

<500.0 

<500.0 

WRS 

200 

6 

1 

19.0 

7.0 

7.0 

WRS 

200 

6 

2 

33.0 

<8.0 

<8.0 

W..3 

200 

6 

3 

2A.0 

<5.0 

6.0 

WRS 

200 

6 

A 

25.0 

<6.0 

6.0 

WRS 

200 

7 

1 

AO.O 

<10.0 

<0.0 

WRS 

200 

7 

2 

23.0 

5.0 

8.0 

WRS 

200 

7 

«> 

20.0 

<5.0 

6.0 

WRS 

200 

7 

A 

12.0 

8.0 

5.0 

WRS 

200 

8 

1 

* 

* 

A 

WRS 

200 

8 

2 

2A.0 

<5.0 

6.0 

WRS 

200 

8 

3 

<250.0 

<250.0 

<250.0 

WRS 

200 

8 

A 

<15.0 

<15.0 

<15.0 

WRS 

AOO 

5 

1 

* 

* 

A 

WRS 

AOO 

5 

2 

* 

* 

A 

WRS 

AOO 

5 

3 

* 

A 

A 

WRS 

AOO 

5 

A 

* 

A 

WRS 

AOO 

6 

1 

* 

* 

A 

WRS 

AOO 

6 

2 

* 

* 

A 

WRS 

AOO 

6 

3 

* 

* 

A 

WRS 

AOO 

6 

A 

* 

* 

A 

VTRS 

AOO 

7 

1 

e 

* 

A 

(Continued) 


*  Plants  did  not  survive. 
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Table  A9  (Concluded) 


Compound 


Soil 

TNT  Added 

Soil 

Concentration, 

Mg/g 

Type 

tig/g 

pH 

Replicate 

TNT 

2ADNT 

4ADNT 

WRS 

400 

7 

2 

* 

* 

* 

WRS 

400 

7 

3 

* 

* 

* 

WRS 

400 

7 

4 

* 

* 

* 

WRS 

400 

8 

1 

* 

* 

* 

WRS 

400 

8 

2 

* 

* 

* 

WRS 

400 

8 

3 

* 

* 

* 

WRS 

400 

8 

4 

95.0 

<25.0 

<25.0 

*  Plants  did  not  survive 
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